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THE  FIRST  GREENLAND  EXPEDITION  OF  THE 
UNIVERSITY  OF  MICHIGAN 

William  Herbert  Hobbs 
I’niversity  of  Michigan 

[With  Figs.  20,  21,  and  22  on  PI.  I  facing  p.  14] 

I ''HE  First  (ireenland  Fxj)editi()n  of  the  University  of  Michigan 
returned  in  late  September  after  a  successful  season’s  work  in 
the  field.  The  ex|K‘dition  was  of  a  reconnaissance  nature,  pre¬ 
liminary  to  the  larger  effort  planned  for  1927.*  The  journey  both  to 
and  from  (ireenland  was  made  on  the  Morrissey,  chartered  by  Mr. 
(ieorge  Palmer  Putnam,  the  Director  of  the  (ireenland  PixiH'dition 
of  the.\merican  Museum  of  Natural  History,  and  with  C  aptain  Robert 
.\.  Hartlett  as  skipjKT.  The  Morrissey  sailed  from  North  Sydney, 
Xo\a  Scotia,  on  June  27  and  arrived  in  Holstensborg  on  July  6. 
On  the  return  she  left  Holstensborg  on  .September  7  and  reached  North 
Sydney  September  23. 

Holstensborg  numbers  some  two  hundred  souls  including  two  Kuro- 
|K*an  families,  those  of  the  Danish  officials.  The  little  settlement  is 
situated  upon  a  series  of  coastal  terraces  cut  in  the  hard  crystalline 
rock  on  the  borders  of  a  natural  landlocked  harbor  which  is  one  of  the 
best  in  (ireenland  (Fig.  2).  It  is  tpiite  hidden  from  the  sea  but  may  be 
found  from  the  location  of  the  high  Kaerlingerhaetten  (2470  feet), 
which  lies  immediately  north  and  is  so  named  from  its  supposed 
resemblance  to  the  jjeculiar  topknot  which  is  commonly  worn  by 
the  old  women  in  (ireenland.  This  mountain  apjx*ars  in  the  back¬ 
ground  of  Figure  22. 

.\s  was  |K)inted  out  by  Xordenskjcild,  this  district  of  Cireen- 
land  enjoys  a  more  favorable  climate  than  its  neighbors  and  is 

•  W.  H.  Hohbsi:  The  University  of  Michigan  Greenland  Exiiedilion  of  1926- igJT.  Ofogr.  Rrv., 
Vol.  16,  1926,  pp.  256-263. 
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unusually  dry  and  warm  with  clear  skies.-  It  is  also  favored  above 
its  sister  settlements  by  the  imjx)rtance  of  the  halibut  and  cod  banks 
in  its  vicinity.  These  fishinfj;  grounds  have  long  attracted  vessels 
from  various  other  nations  as  well  as  from  Denmark,  but  in  1924 
a  new  knal  industry  was  develoix*d  at  Holstensborg — a  cannery  for 
halibut  and  c(k1  eciuipixd  with  nuKlern  machinerv. 


Fui.  I — Thf  nu-mlHTs  of  the  I’nivorsily  of  MicliiKan  (Irocnlanil  ExiHaition  en  route  to  Greenland 
on  the  sch<M)ner  .l/orri.wy,  Caiitain  Rob«-rt  A.  Bartlett,  Master.  Left  to  riuht  in  front  row:  Fergus- 
son.  Bartlett.  Hobbs,  Church;  back  row:  Belknap,  (iould,  Oscanyan.  (Photograph  by  H.  C.  Raven.) 

Ski.fxtion  of  Distkkt  and  Main  Base 

riie  area  chosen  for  exploration  by  the  Michigan  Kx|H‘dition  lies 
within  the  widest  part  of  the  coast-land  ribbon  which  surrounds  the 
inland  ice  of  (Greenland.  The  district  of  Holstensborg  includes  a 
large  hinterland  representing  a  greater  blank  upon  the  Danish  official 
map  than  is  elsewhere  to  be  found  upon  the  west  coast  (Fig.  2).  The 
inland  ice,  which  it  was  our  pur|X)se  to  study,  is  within  this  district 
more  remote  and  difficult  of  access  than  elsewhere;  but  it  was  believed 
that  once  it  had  been  reached  access  to  the  interior  would  be  found  to 
be  on  easier  grades  than  is  usual.  There  was  also  a  compensating  ad- 
\antage  in  that  the  district  offered  the  opportunity  as  nowhere  else 
to  study  the  nature  of  the  past  glaciation.  In  most  places  the  coast- 
land  ribbon  is  so  narrow  that  slight  advances  from  the  present  ice 
front  would  completely  cover  the  now  exposed  land  areas. 


*  Otto  NordvnskjbUl :  Nord-  und  SU’lixilarkindi'r,  Leipzig,  tozb,  p.  14. 
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On  reaching  Holstenshorg  the  Morrissey  t(K)k  on  board  a  liK'al  pilot 
.iml  proceeded  l)y  way  of  Ikertbk  Fjord  to  the  entrance  to  Maligiak 
Fjord,  the  head  of  navigation  for  such  vessels.  Nearby  on  the  east 
^iile  of  the  fiord  is  a  great  amphitheater  (see  Fig.  3)  rimmed  by  steep 


cliffs  having  an  average  height  of  about  i^tx)  feet  (Fig.  20).  .After  a 
reconnaissance  by  motor  boat  to  the  head  of  the  fiord  it  was  decided 
to  establish  the  main  base  of  the  Fxpedition  within  the  amphitheater, 
which  offered  a  good  landing  place  and  was  supplied  with  an  excellent 
stream  of  water,  always  difficult  to  find  along  the  fiords  of  the  district. 
The  bay  within  the  amphitheater  we  have  named  Tniversity  Hay,  and 
the  |K‘aks  above  the  rim  have  been  given  the  names  of  the  past  presi¬ 
dents  of  the  University  of  Michigan.  The  camp  itself  is  named  after 
President  Little. 


Personnel  .\ni)  FX)iipment 

The  iK*rsonnel  of  the  i<)26  Fixpedition  consisted  of  six  members, 
whose  attention  was  to  be  given  esjjecially  to  meteorological  and  glacio- 
logical  studies,  though  surveying  of  the  routes  and  preparation  of 
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maps  were  also  in  contemplation,  as  were  also  geological  studies  of  a 
si)ecial  character. 

In  addition  to  the  writer  as  director,  who  was  to  make  a  study 
of  glacial  conditions  and  in  a  broad  way  of  the  meteorological  prob¬ 
lems,  the  party  consisted  of  Professor  Laurence  M.  Gould  of  the 
geology  department  at  the  University  of  Michigan,  who  acted  as 


assistant  director,  geologist,  and  photographer;  Mr.  S.  P.  Fergusson  of 
the  United  States  Weather  Bureau,  upi)er-air  exjxTt  and  meteorolo¬ 
gist;  Professor  J.  K.  C  hurch,  Jr.,  of  the  University  of  Nevada, meteorol¬ 
ogist ;  Mr.  Ralph  L.  Belknap,  instructor  in  geology  at  the  University 
of  Michigan,  sur\eyor  and  geologist;  and  Mr.  P.  C'.  Oscanyan,  Jr., 
radio  expert  and  a  valuable  assistant  to  Mr.  Fergusson. 

Dr.  U.  F.  Marvin.  C  hief  of  the  United  States  Weather  Bureau,  in 
addition  to  loaning  the  Kxpedition  the  services  of  Mr.  Fergusson, 
either  furnished  or  loaned  the  greater  part  of  the  meteorological  equip¬ 
ment.  including  three  of  the  new  Fergusson  meteorographs  and  one 
hundred  and  fifty  pilot  ball(K)ns.  Dr.  C.  ('•.  Rossby  kindly  furnished 
three  of  his  new  deflating  devices  for  sounding  ball<K)ns,  which  were 
of  the  greatest  service  in  our  upper-air  studies.  C'olonel  Lester  C. 
Jones.  .Superintendent  of  the  United  States  Uoast  and  Gecnletic  .Sur¬ 
vey,  loaned  a  new  ten-second  transit  and  a  standard  tide  gauge.  Pro¬ 
fessor  C  larence  F.  Johnston  loaned  us  from  the  etpiipment  of  the  sur¬ 
veying  department  at  the  University  of  Michigan  a  thirty-second 
transit.  The  wireless  installation  was  designed  by  Mr.  John  L.  Rein- 
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artz.  the  well-known  short-wave  radio  expert;  and  it  was  through  his 
iiUluence  that  we  secured  the  services  of  Mr.  F.  C.  Oscanyan,  Jr.,  our 
radio  operator.  The  batteries  for  our  wireless  station  were  contrib¬ 
uted  by  the  Burgess  Battery  Company  of  Madison.  Wisconsin,  the 
(Midensers  were  presented  by  the  .Allen  1).  Cardwell  Company,  the 
meters  by  the  Jewell  Klectrical  Instrument  Company,  a  wave  meter 
by  the  (ieneral  Radio  Company,  storage  batteries  by  the  Hxide  Bat¬ 
tery  ('ompany,  and  insulators  by  the  Corning  Glass  Company.  The 
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I'U..  4— The  route  to  the  inluiul  ice  Irom  C  amp  Little  mapinni  by  R.  L.  Belknap.  The  larRer  lake 
iK'iween  !..  C  lements*  and  L.  Ass»iviKs?uit  \9  L.  Oftield.  The  insH't  shows  the  seneral  situation  of  the 
arra  of  the  KxjH'diiion's  explorations. 
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State  of  Nevada  Snow  Surveys  generously  loaned  the  Expedition 
a  \aluable  circut  photogra{)hic  camera  with  a  Zeiss  Frotar  lens. 

The  Jol’k.nky  to  the  Ineand  Ice 

.A  party  consisting  of  Hobbs,  Gould,  ('hurch,  and  Belknap  with 
tour  Greenlanders  (half-breed  Eskimos)  set  out  on  July  26  to  cross 
the  tundra  to  the  inland  ice  with  the  intention  of  advancing  over  it 
tor  a  jK'riod  of  eight  to  ten  days.  In  many  respects  the  late  spring 
season  is  best  suited  for  exploration  in  (ireenland,  because  at  this  time 
the  lakes  are  still  frozen,  and  the  ground  buried  in  snow  facilitates 
dog-sled  tra\el.  The  summer  season,  to  which  the  Expedition  was 
limited  by  the  regular  duties  of  its  personnel,  is  less  favorable:  ad- 
\ance  across  the  tundra  surface  is  necessarily  slow,  and  the  pest  of 
insects  is  an  almost  cf)ntinual  torment. 

I  he  first  section  of  the  journey  was  made  by  umiak  (Eig.  10),  the 
large  (ireenland  skin  boat  used  primarily  by  the  women,  though  we 
were  towed  to  near  the  head  fif  Maligiak  Fjord  by  the  Danish  govern¬ 
ment  sl(K)p  in  charge  of  the  manager  at  Sarfanguak  settlement.  By 


Fig.  s — Tlu*  first  sliort-wave  wireless  station  (see  Fin.  3)  to  lx*  erected  away  from  the  coast  in  (Ireen- 
land:  mast  at  extreme  left.  The  station  is  at  an  elevation  of  400  feet  above  Camp  Little.  In  the 
distance  at  the  riitht  Mt.  Willard  M.  Clapp.  \'iew  taken  in  late  .\uKUst  after  the  first  snows  had  fallen 
in  the  luKher  levels.  MaliKiak  Fjord  is  hidden  just  beyond  the  immerfiate  foreground.  (Photograph 
by  L.  M.  Gould.) 

F'u;.  6 — The  ice-cap  iiarty  en  route  to  the  interior;  marching  over  the  tundra  after  umiak  and  camx- 
have  b*H‘n  left  fx-hind.  (Photograph  by  L.  M.  (>ouId.) 

F'u;.  7 — Subdual  hilly  toixigraphy  within  the  hinterland  belt.  \’iew  of  Lake  OflSeld  from  the  camp 
site  at  the  southwest  shore.  (Photogra|>h  by  1,.  M.  (tould.) 
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Kn..  K— LookinK  northward  across  Lake  Taserssuak  from  near  its  soutliwestern  corner.  Near  the 
center  is  tlie  I’inKO.  the  hikhest  jroint  in  tiie  district;  to  tiie  east  Mt.  Charles  F.  Brush.  The  forekround 
shows  the  effect  of  a  8«-»'ond  advance  of  the  ice  front,  the  distant  ridke  the  flatly  convex  contours 
wroukht  hy  ice-cap  extension  at  a  hikh  level.  (Photokraph  by  L.  M.  Gould.) 

Fk..  g — The  site  ot  Nordenskjiild’s  camp  at  the  northeast  corner  of  the  northwestern  arm  of  Lake 
Tas«-rs.suak.  Note  the  series  of  terraces  cut  throukli  !)>’  a  canyon.  (Photokraph  by  L.  M.  Gould.) 

I'k;.  io — Lookiiik  northwest  from  the  south  shore  of  Lake  Tas«‘rssuak.  On  the  horizon  the  convexly 
rounde<l  contours  of  the  Pinko  and  at  its  rikht  .Mt.  Charles  F.  Brush.  In  the  middle  distance  the 
stroiikly  develoiMtl  east-west  strike  of  tl'.e  gneiss.  In  the  foreground  the  sulxlued  contours  of  the 
hinterland,  and  the  party’s  umiak,  canm-,  and  kayak.  (Photokraph  by  L.  M.  (iould.) 
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unloading  our  cargo  and  i^ortaging  past  the  rapids  of  the  river  at 
Itivnok  and  poliitg  and  roping  through  the  higher  rapids,  we  were 
al)le  to  continue  by  umiak  as  far  as  the  eastern  end  of  Lake  Taser- 
ssuak  (Fig.  lo),  as  Nordenskj()ld  had  done  in 

The  umiak  was  cached  at  the  head  of  I.ake  Taserssuak,  where  a 
dqx  )t  of  provisions  was  left.  We  then  pr(K'ee<led  on  f(K>t  carrying  1 
heavy  packs  and  an  i8-f<K)t  Chestnut  canoe  weighing  75  ix)unds.  The 
wisdom  of  taking  with  us  the  canoe  was  later  manifest,  for  by  ix)rtag-  ] 
ing  it  a  distance  of  16  miles  in  all  we  spared  ourselves  packing  more 
than  5tK)  |X)unds  a  total  distance  of  75  miles  (including  relays)  over 
moderately  difficult  terrain.  Beyond  Lake  C  lements,  where  the  canoe 
was  cached,  we  carried  all  our  supplies,  which  included  erpiipment 
for  the  i<)27  exi)edition,  upon  our  backs. 

•Arrangements  made  with  the  Cireenlanders  of  the  party  required 
them  to  find  their  own  provisions.  Kach  brought  with  him  an  anti- 
tjuated  tyjK*  of  rifle,  evidently  ex|>ecting  to  depend  in  part  uixm  game 
for  f(M)d.  The  interior  regions,  however,  proved  almost  devoid  of 
any  sort  of  game,  if  we  except  the  flocks  of  wild  geese  that  were  gen¬ 
erally  t(K)  shy  to  approach  near  enough  for  a  successful  shot.  Farther 
out  towards  the  coast,  ducks  and  ptarmigan  (protected  in  the  summer) 
were  common,  as  was  also  the  white  arctic  hare.  In  the  far  interior 
we  found  one  fresh  track  only  of  caribou.  On  the  other  hand  we 
came  re|x*atedly  u|X)n  ancient  antlers  of  caribou  half  buried  in  the 
tundra,  a  fact  which  gives  support  to  the  suggestion  made  by  the 
manager  of  the  canning  factory  that  a  reindeer  industry  be  inaugurated 
in  the  country.  Hardly  had  we  reached  the  margin  of  the  inland  ice 
— on  the  tenth  day  out  from  (  amp  lattle — when  the  headC'ireenlander 
re|X)rted  that  his  supply  of  f(K)d  was  exhausted.  As  we  were  now 
forced  to  feed  from  our  own  supplies  eight  men  instead  of  four,  it  was 
necessary  to  reduce  our  stay  on  and  near  the  inland  ice  to  a  period 
of  four  days  and  return  by  forced  marches  on  reduced  rations. 

The  .Surface  of  the  I.xland  Ice  Near  Its  Marchn 

We  first  established  contact  with  the  inland  ice  on  the  outlet  tongue 
which  lies  northeast  of  C  amp  Little  about  65  miles  as  the  crow  flies 
and  about  75  miles  along  the  course  traveled  by  us.  This  outlet  was 
visited  by  Nordenskjcild  in  and  it  is  with  great  pleasure  that  we 

ha\e  given  it  the  name  Otto  Nordenskjrdd  (ilacier  (Figs,  ii  and  12). 
It  had  been  the  exix*ctation  that  after  making  the  trek  across  the 
broad  Holstensborg  hinterland  we  should  find  the  inland  ice  rising  on 
flatter  grades  than  is  elsewhere  generally  the  case,  and  in  this  we  were 
not  disapix)inted  (Fig.  12).  Camp  C'cxiley  on  the  southern  margin  of 
the  outlet,  near  its  front,  is  at  an  elevation  as  determined  by  aneroid 
of  nearlv  a  thousand  feet,  but  this  mav  be  far  from  correct. 
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Within  the  Nonienskjfild  (ilacier  tongue  there  is  sufficient  for-  ' 
ward  movement  to  prcKluce  a  (|uite  rou^h  and  difficultly  passable 
surface  with  seracs  separated  by  canyons  in  which  during  the  first 
week  of  August  streams  of  water  were  in  many  places  tcxi  wide  to 
jump  across.  Some  further  detail  of  the  surface  toiKigraphy  farther  | 
in  is  to  be  seen  in  Figure  2().  The  glacier  surface  was  without  any 
covering  of  snow  whate\er,  but  near  the  lateral  margins  it  was  ve¬ 
neered  thinly  with  gravelly  materials  which  often  encrusted  cones 
and  hillocks  of  ice  from  ten  to  fifteen  feet  in  height.  Midway’  of  the  - 
southern  margin  of  this  glacier  lies  a  beautiful  ice-dammed  lake  |)er- 
haps  a  half  mile  across  backed  by’  vertical  cliffs  of  ice  within  which 
the  ice  structure  is  clearly’  revealed.  This  lake  I  have  named  Fake 
Laurence  NF  (iould. 

Glaciological  Results 

K.xistixg  (li.AriE:Ks  of  Moi  ntain  and  Ice-Cap  Types 

In  order  to  interjiret  properly’  those  of  our  observations  that  re¬ 
late  to  past  glaciation  within  the  coast-land  ribbon,  it  is  essential  to 
give  close  attention  to  those  pnK'esses  by  which  the  existing  (Green¬ 
land  glaciers  are  modifying  the  rock  surface  beneath  and  about  their 
borders.  Contrary  to  some  prevalent  beliefs  based  wholly’  uiK)n  the 
past  glaciations  in  North  .America  and  in  Kuroix*  within  mcKlerate 
latitudes  and  on  surfaces  of  low  relief,  glaciation  outside  the  main 
interior  mass  of  the  (Greenland  inland  ice  presents  a  varied  asfject. 

.As  was  jiointed  out  in  ipio'’  the  inland  ice  of  (Greenland  sends 
out  from  its  margins  tongues  of  two  (juite  different  types,  (i)  those 
which  make  their  way’  down  valleys  to  low  levels  and  which  therefore 
are  joined  to  the  inland  ice  by  an  ice  amphitheater  with  fractured 
walls  (Fig.  24)  and  (2)  those  which  push  their  way’ out  ufion  plateaus 
at  high  levels  and  make  junction  with  the  inland  ice  without  note¬ 
worthy  changes  in  grade  and  on  generally  sm(M)th  surfaces  (Fig.  24). 
The  former  modify  the  rock  terrane  by'  erosion  chiefly,  causing  a 
deejHMiing  of  the  rock  trench  within  which  they  lie  and  a  widening  of 
it  by’  sapping  the  side  walls  so  as  to  prcnluce  C  valleys  and  their  ex¬ 
tensions  in  fiords. 

The  high-level  tongues,  on  the  contrary,  since  they’  have  no  nnk 
above  them,  in  general  merely  degrade  the  underly  ing  rock  and  pro¬ 
gressively  plane  off  the  existing  irregularities  of  its  surface  sc)  as  to 
yield  flatly  rounded  contours  convex  upward.  .At  the  front  of  these 
high  tongues  where  the  ice  becomes  thinned,  in  the  event  that  there 
are  irregularities  of  the  rock  terrane,  frost  weathering  by  alternating 
thaw  and  freeze  yields  the  ixculiar  features  resulting  from  weathering 
in  such  altitudes  wherever  glacial  ice  is  present.  We  find  sharply 

*  VV.  H.  Hobbs;  Cbaraclt-rislics  of  the  Inland  lev  of  thv  .Vrclic  RoKions.  fVtx.  Amtr.  1‘kilos.  Soc., 
Vol.  49.  igio.  pp.  57-149;  reference  on  pp.  81-84. 
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Fni.  ij— l.ookiiiK  southward  across  Ikcrtftk  Fjord.  The  dark  shadows  on  the  Klacier  are  the  walls 
of  ctr<|Ues  over  which  the  inland  ice  sometimes  cataracts.  To  the  east  (left)  the  glacier  covers  all  the 
land  as  a  cara(>ace  and  as  such  is  joiner!  to  the  inland  ice.  (Photograph  by  L.  M.  (iould.) 

Fi(..  I  j — I.<M>king  southwest  from  aVK)ve  Xordenskjiild's  cam|>  on  the  northwestern  arm  of  Lake 
Tas«-rssuak.  At  the  left  the  relatively  smo«>th  contours  shaix-ri  by  the  later  advance  of  the  ice  front: 
at  the  right  Ix-yond  the  nearest  headlanil  a  i>anly  suhmergerl  cinjue  resulting  from  mountain  glacia¬ 
tion  at  the  front  of  a  high  outlier  from  the  inland  ice.  (Photograph  by  J.  E.  C'burch.  Jr.) 

Fi(i.  IS— .\  ciri|ue  on  the  south  shore  of  Lake  Tas«“rssuak  formerl  by  mountain  glaciers  during  a 
retreat  of  the  ice  front  but  largely  erasrxl  by  erosion  Ix-neath  the  ice  during  a  later  readvance.  The 
walls  iMilished  tiy  glacial  erosiim:  elevation  of  flisir  about  700  feet.  (Photograph  by  L.  M.  Gould.) 
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Ku;.  if> — I’niversity  Bay  on  the  eastern  side  of  MaliKiak  Fjord  as  s<-en  from  a  pass  in  the  cirque 
rim  at  an  elevation  of  alxmt  <>oo  feet.  The  view  l(H>ks  westward,  and  Camp  Little  is  near  the  center  of 
the  nearer  shore  (see  also  F'iKure  20.  which  l(K>ks  into  the  Bay  from  across  the  fiord).  (Photograph 
by  W.  H.  Hobbs.) 

Fl<;.  17 — L<H)king  southward  across  the  upiK*r  |>art  of  Maligiak  F'jord  (faintly  seen  in  left  middle 
distaiK'e)  at  the  high  countr>'.  which  has  been  glaciated  by  a  single  advance  of  the  ice  front.  Beyond 
the  visible  part  of  the  fiord  are  s»en  two  of  the  great  fault  escarpments  of  the  blcK'k  pattern.  (Pholo- 
gra|>h  by  \V.  H.  Hobbs.) 


Kk;.  1 8 — L'MikiiiK  northwestward  from  a  high  tx)int  north  of  Maligiak  Fjord  and  showing  the 
numerous  lakes  on  the  high  plateau  with  tlieir  noteworthy  rectangular  outlines  determined  by  the 
fracture  (mttern  within  the  nKk  beneath.  In  the  right  middle  distance  fault  escarpments,  and  in  the 
distance  an  isnlat(*d  ice  cap  with  marginal  tongues.  (Photograph  by  \V.  H.  Hobbs.) 

Fig.  i<> — The  characteristic  high  plateau  country  of  the  Holstenslxrrg  district  with  its  numerous 
glacial  lakes  in  rock  basins.  The  latter  b«-tray  by  their  outlines  the  fracture  pattern.  (Photograph 
by  L.  M.  (lould.) 
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accented  surfaces  that  are  concave  upward  and  are  characteristic 
of  the  fretted  upland  cinpies,  cols,  comb  rid^jes,  etcd  The  degree 
of  accent  in  the  relief  is  de|X‘ndent  on  the  time  the  action  continues, 
but  frost  weathering  is  one  of  the  most  rapid  of  all  degrading  process¬ 
es.  riie  fretted  upland  which  is  dexelojK'd  under  these  conditions 
differs  from  that  formed  by  the  true  mountain  glaciers  of  lower  lati 
tudes  in  that,  in  its  pre-mature  stage  of  gr<M)ved  upland,  the  rock  sur 
face  above  the  circjues  is  covered  with  a  carapace  of  glacial  ice  and  is 
planed  and  j^olished  by  its  action.  This  high-level  glacier  often  cata 
racts  into  the  cirques  below,  where  the  ice  may  even  be  rejuvenated 
into  a  new  glacier  born  within  the  cirque. 

Nordenskj<)ld  with  keen  insight  established  the  fact  of  these  con 
ditions  when  he  studied  the  margin  of  the  (ireenland  inland  ice  on 
Scoresby  Sound  and  otherlocalities  of  east  («reenland  in  iSqq.and  later, 
in  iqoq,  in  a  study  of  the  long  arm  of  the  inland  ice  that  pushes  out 
nearly  to  the  sea  south  of  the  Kangerdlugssuak  (southern  Stromfjord)*. 

Whenever  a  high  tongue  from  the  inland  ice  underg(x*s  an  advance, 
and  much  the  same  may  be  true  for  isolated  IxKlies  of  carapace  glacier, 
erosion  beneath  the  advancing  carapace  erases  the  pinnacles  of  the 
fretted  upland  at  its  front  and  at  the  siime  time  progressively  shallows 
the  basins  of  the  cirtpies.  In  a  map  of  James  Ross  Island  in  West 
.Antarctica  .Xordenskjiild  has  represented  a  carapace  above  such 
shallowed  cinpies  into  which  in  one  instance — the  Hobbs  (dacier 
— it  discharges  a  cataract  of  glacier  ice.® 

The  surface  of  the  rock  above  such  shallowed  cirques  when  laid 
bare  will  be  found  to  be  planed,  ixilished,  and  striated;  in  which  re- 
s|X‘ct  it  is  in  striking  contrast,  though  similar  in  form,  to  the  pre¬ 
mature  gr(M)ved  uplaiul  such  as  is  to  be  found  in  the  Tintah  and  Big 
Horn  Mountains,  ('lassical  examples  from  past  glaciation  by  con¬ 
tinental  glaciers  are  to  be  found  in  northern  Non\ay,  where  the 
partly  erase<l  ciripies  have  been  described  as  kjedels.  It  is  worth 
noting  that  .\ordenskjbld  has  compared  the  region  surrounding  the 
inland  ice  of  (preenland  to  that  of  Xorwav  with  its  former  and  its 


prestMit  existing  ice  caps. 


Kvidences  of  Former  (ii.At  iATiox  nv  I.xt.am)  Ice 


Without  study  of  the  action  which  g(x*s  on  in  high  levels  at  the 
front  of  the  inland  ice  as  gi\en  in  the  preceding  section,  no  intelligent 


*  W.  H.  Hobbs:  Earth  Kealun-s  and  Their  MeaninK.  N’ew  York.  ion.  i)i>.  3b7-38j. 

♦Otto  Xordenskjbld:  On  the  (rt-ology  and  Physical  (ieoKraphy  of  East-(»reenland.  MeddrUlser 
t»m  (ironland,  \’ol.  i8.  1007.  pp.  151-284;  reference  on  p.  2(it.  Also  idem;  Einiite  ZiiKe  der  physischen 
(rt-owaphie  und  der  EntwickelunKSgeschichte  Sild-Gronlands.  Oeonr.  /.eilrchr.,  \’ol.  20,  1014.  pp.  425- 
44*:  .S05-S24:  628-641 ;  reference  on  pp.  430-432. 

•Otto  N'ordenskjbld :  Die  Schwedische  SUdi»olar-Ex|H*dition  und  ihre  Keoitraphische  Tatiitkeit 
(Wissenschaftl.  Eruebnisse  der  schwi-d.  SUd(MiIar-Ex|iedition  iQ<ii-ioo3.  \'ol.  i.  Part  1).  Stockholm. 
1911.  S«-e  also  W  11.  Hobbs:  Studies  of  the  Cycle  c»f  Glaciatiun,  Jimrn.  of  Cent.,  \'ol  29.  1Q2J.  PP- 
370-386;  reference  on  pj).  382  386. 
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I'  K..  Ji)  MaliKiak  Fjord  liNikiiiK  I'asl.  Of  tlif  oinim-s  whirl)  have  Im-cii  drownt-il  throUKh  jiartial  ixistulacial  sul)m»TKonc«‘ of  the  district,  tlii' Cfiitral  one  in  the  i>ictnri-  cm  losi  s  I  'nivi  rsity  Hay  ami  (  .inip  l.illlc.  I  al<  r 
illilifts  ari-  recorded  in  the  t«-rraces  which  an-  in  part  cut  in  the  ttlucial  clays  and  in  part  in  the  cr>-stalline  rtK'k,  the  latter  seen  esi«‘cially  well  in  tin-  left  middh-  ilistance.  The  headland  at  tin-  riisht  ol  I'niviTsity  Hay  )■ 
Radio  i’oint.  Hack  of  it  rises  I.loyd  Hiittress.  and  above  it  Mt.  Burton.  In  the  left  middle  distai  ce  is  the  heail  of  .MaliKiak  Fjord,  and  Iteyond  it  the  meanderinK  Itivnok  River.  aloiiK  which  is  the  routi'  to  the  inland  ii  e.  \i 
the  extreme  left  on  the  horizon  is  the  I’iiiKo.  and  iM-yond  it  at  the  riKht  Mt.  Charles  F".  Brush.  l)oth  of  them  in  jwrt  covered  by  the  snows  of  late  .\uKUst.  ( I’hotoKrai)h  by  I..  M.  Ciould.) 

F'n..  21  (‘anoramic  view  from  the  summit  of  the  I’inKo  lookiiiK  south.  It  shows  the  Kenerally  accordant  summit  levels  of  the  liiKher  ridKes  and  the  numerous  lakes.  '  I’hotoKraph  by  I..  M.  Ctould.) 

FT<;.  22  The  inner  harlntr  and  the  setth-ment  oi  Holst<-nslM>rK.  In  the  distance  in  the  riKht  cer  ter  the  striking  KaerlinKerhaetten  (old  woman's  toi>knotf  which  may  lx-  seen  from  far  out  at  s<-a.  ThrouKhout .  but  parth  ul.)rl' 
witbin  the  s<-ttlement.  the  uiilifted  strands  carved  in  r<K'k  are  well  shown.  The  new  church  is  bi.ilt  uixin  a  ix-rl  -stal-like  toj)  and  rejiresents  one  of  the  hiKher  shtire  lines.  Thi'  larKi'  buildiiiK  in  tin-  foteKrr>uml  is  the  m-v 
cannery.  (I*hotoKrai>h  by  I..  .M.  CtouM.) 
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iin|iiiry  into  past  glaciation  can  be  carried  out.  It  is  further  neces- 
s;ir\  to  liave  regard  at  all  times  to  the  profound  changes  in  level, 
and  particularly  the  subsidences,  which  have  gone  on  since  the  glacia¬ 
tion.  if  trustworthy  conclusions  are  to  be  drawn.  The  resemblance 
ill  this  latter  resjject  to  the  i)eninsula  of  Norway  is  a  vital  one.  It  is, 
moreover,  exactly  the  study  of  the  earlier  cirtjues  and  the  fact  that 
thev  develop  only  on  relatively  high  plateaus,  that  {X‘rmits  us  to 
judge  from  their  present  jxtsition  the  extent  of  the  subsidence  which 
ha>  characterized  the  land  block  within  which  they  are  found. 

.So  far  as  my  observations  have  gone,  the  entire  exposed  area  of 
land  within  the  Holstensborg  District  has  at  one  time  been  covered 
1)V  inland  ice.  The  vicinity  of  the  settlement  of  Holstensborg  itself 
shows  the  characteristic  rock  contours  and  the  other  indications  of 
glaciation  beneath  inland  ice  (Fig.  22),  except  where  these  have  been 
planed  away  by  marine  erosion  and  lifted  to  their  present  position. 

The  High  Coastal  Belt  and  the  Low  Belt 
OF  THE  Hinterland 

Nordenskj()ld  in  his  monograph  so  often  cited  here  has  emphasized 
the  contrast  between  the  rugged  belt  of  country  near  the  coast  and  the 
hilly  region  at  lower  levels  lying  behind  it.  On  his  sketch  map'  the 
coastal  region  is  described  as  “normal  mountain  region  with  pre- 
\ailingly  rounded  features”  and  the  inner  low  region  as  “hilly  land.” 
This  contrast  we  have  confirmed,  but  the  matter  is  not  altogether 
simple.  Kxamples  of  the  topography  of  the  coastal  belt,  though  not 
that  in  immediate  vicinity  of  the  main  coast,  are  represented  in  Fig¬ 
ures  17,  18,  19,  20,  21,  and  23:  that  of  the  low  hinterland  in  Figure  8 
(foreground)  and  in  Figure  15.  \i  the  right  in  Figure  14  is  shown 
the  coastal  type  of  tojiography,  and  to  the  left  a  small  area  of  the 
siiKHither  interior  region. 

In  contrast  to  the  near  coastal  area  about  Camp  Little,  which  has 
an  a\erage  altitude  exclusive  of  the  fiords  of  perhaps  i^tKi  feet,  the 
hinterland  has  an  average  elevation  of  probably  two-thirds  that  a- 
moimt.  Though  within  both  of  these  areas  the  higher  surfaces  partic¬ 
ularly  show  convexly  rounded  contours,  within  the  outer  district 
there  is  a  noteworthy  ribbed  pattern  due  to  the  dominant  east-and- 
west  strike  of  the  crystalline  rock —a  sort  of  glorified  roches  mou- 
tonnees  tojKigraphy.  Within  the  interior  district  this  ribbed  structure 
has  largely  disappeared  through  increased  glacial  denudation.  With¬ 
in  both  belts  the  large  erratics  are  chieHy  restricted  to  the  tops  of 
the  higher  ridges,  and  in  both  also  they  are  much  weathered,®  but 
within  the  exterior  belt  one  practically  never  finds  erratics  which  re- 

’  Nordfnskjold,  Einijje  Zuk»'  <1«t  physisclu-n  Gfoisraphie,  p.  4^7,  Kik.  i. 

•  Ibid.,  pp.  514-515- 
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veal  distinct  glacial  faceting  or  striation.  In  the  hinterland  belt,  by 
contrast,  faceted  and  striated  boulders  are  not  uncommon. 

The  surface  of  the  rock  pavement  within  the  interior  region  is 
well  i:M>lished  even  where  not  protected  by  deposits.  Where  it  has 
such  protection  by  glacial  clay  the  marks  of  glaciation  are  remark¬ 
ably  well  preserved  (Fig.  25).  For  the  outer  belt,  except  along  the 
fiords,  such  |M)lished  pavement  is  seldom  found. 

In  further  contrast  to  the  exterior  belt  the  inner  one  has  its  sur¬ 
face  irlastered  with  a  thick  deposit  of  gray  glacial  clays,  and  this  ve- 


Kl<i.  23 — I.<M>kinK  southward  across  MaliKiak  Fjord  and  showinK  tvro  of  the  Kreat  fault  escarpments 
which  outline  the  block  pattern  of  the  relief.  Thes*-  have  generally  determined  the  position  of  the 
imiH-rfectly  rectangular  cirques  now  in  i)art  submergetl.  Near  the  shore  are  seen  terraces  from  up¬ 
lifted  strands.  (Photograph  by  L.  M.  (iould.) 


nccr  extends  to  the  summits  of  the  highest  ridges.  .Such  clays  show 
in  much  perfection  the  ojK'ration  of  the  subarctic  process  of  soli- 
fluction,  the  pattern  on  flat  surfaces  being  the  hexagonal  mosaic  and 
on  slojK's  a  down-slope  ribbed  structure  often  divided  by  cross  frac¬ 
tures  into  elongated  rectangular  segments.  Owing  to  the  dryness  of 
the  summer  season  the  clay  is  usually  hard  and  sometimes  almost 
stony.  C'onnected  with  this  solifluction  is  the  process  of  nivation, 
and  the  embryonic  niches*  show  many  stages. 

The  above  described  characteristics  of  the  hinterland  belt  apply 
especially  to  the  route  followed  by  us  to  the  inland  ice,  where  our  course 
was  for  much  of  the  way  along  shallow  trench-like  valleys  more  or 
less  connected.  high  east-west  ridge  to  the  north  of  Lake  Taser- 
ssuak  is  characterized  by  sni<K)thly  rounded  knob-like  projections  and 
extends  eastward  far  into  the  interior  and  westward  to  about  the  longi¬ 
tude  of  the  head  of  Maligiak  Fjord.  This  ridge  supports  the  great 
dome  of  the  Pingo  (4350  feet)  and  the  elongated  one  of  Mt.  ('harles 
I'.  Brush,  as  well  as  many  others;  it  is  believed  to  have  been  shaiH*<l 
beneath  a  high-le\el  tongue  which  pushed  out  from  the  inland  ice 


•  Hobbs.  Characteristics  of  Existing  Glaciers,  p.  21.  Fig.  8. 
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in  niiK'h  the  same  way  as  did  that  now  existing  south  of  the  southern 
Strumfjord  (Fig.  2). 

i'he  checkerboard  pattern  of  the  surface  topography  prevails 
thn mahout  the  Holstensborg  district  and  is  due  to  the  fault  pattern 
within  the  underlying  terrane  (see  below,  p.  34).  In  the  exterior  belt 
thi>  pattern  is  accentuated  by  escarpments  whose  height  is  many 
hundreds  of  feet  (Fig.  23).  By  contrast,  within  the  inner  belt,  as,  for 
example,  across  the  broad  valley  to  the  southward  from  the  prominent 
waterfall  below  Fake  Assivigssuit  Tasiat  (see  Fig.  4),  the  lines  of  this 


P  t  Z  3 

Fig.  24 — Map  of  the  area  east  of  l*manak  Fjord  to  show  the  characteristics  of  a  low  tonKue  (outlet) 
from  the  inland  ice  and  also  a  luKh  (»ne  from  the  same  mass.  (After  von  Drygalski.) 

jrattern  can  be  followed  with  the  eye  for  many  miles  although  the 
irregularities  have  now  been  largely  planed  down.  Particularly 
within  the  outer  belt  the  abundant  lakes  upon  the  plateau  are  re¬ 
markably  irregular  of  outline  and  present  rectangular  elements  which 
bring  out  strikingly  the  checkerboard  pattern  (Fig.  18). 

.\t  about  the  same  time  that  the  high-level  tongue  of  ice  covered 
the  higher  ridge  north  of  Fake  Taserssuak  a  long  low-level  outlet 
t(*ngue  extended  down  the  great  trench  formed  by  the  northwestern 
arm  ot  the  Taserssuak  and  its  extension  in  the  present  HckkI  plain  of 
the  1  tivnok  River  and  Maligiak  Fjord.  .Along  this  valley,  particu¬ 
larly  at  the  lower  levels  which  are  still  exposed  above  tide,  the  glacia¬ 
tion  of  the  rock  surface  is  fx^-rfectly  preserved.  This  tongue  of  ice 
through  blocking  drainage  lines  has  left  behind  a  large  series  of  lake 
terraces.  The  parallel  high-level  and  low-level  ice  tongues  here  de¬ 
scribed  recall  by  their  position  the  similar  ones  now  existing  at  the  head 
of  the  Fmanak  Fjord  (Fig.  24). 

RkADVANCE  of  the  (iKKENLANI)  InLAND-IcE  FrONT 

Our  interpretation  of  the  above  evidence  is  that  after  an  earlier 
advance  of  the  continental  glacier,  which  extended  at  least  to  the 


I 


9 


l8 


THE  (.ECKiRAPHICAL  REVIEW 


present  coast,  there  was  a  retreat  of  this  front  followed  by’  the  forma¬ 
tion  of  circjues  along  the  margins  of  the  higher  ridges  (see  above,  p. 

14  and  Fig.  13).  A  later  readvance  of  the  front  as  far  as  the  western 
end  of  the  southern  arm  of  Lake  Taserssuak  brought  about  the  much 
greater  degradation  within  the  hinterland.  At  the  same  time  a  long 
arm  pushed  its  way  out  at  a  higher  level  u|)on  the  ridge  supporting 
the  Lingo. 

The  moraines  throughout  the  Holstensborg  district,  in  so  far  as 
they  have  form,  are  largely  those  left  behind  by  the  low-level  tongues 
of  ice,  and  these  are  usually  of  the  terminal  or  lateral  tyix*s.  They  are 
esixcially  well  formed  within  the  \  alley  below  Lake  Ofheld.  A  very 
heavy  one,  also,  with  a  curiously  concave  front  no  doubt  indicating 
a  late  stage,  is  found  at  an  elevation  of  about  1575  feet  to  the  north¬ 
ward  of  Maligiak  Fjord  near  its  head.  The  front  of  the  ice  when  it 
was  without  extended  tongues  seems  to  have  produced  no  deposi- 
tional  features  whatever,  though  heavy  deix)sits  of  rock  flour  remain 
within  the  fiords,  and  much  has  clearly  been  removed,  as  is  shown  by 
the  steps  of  the  elevated  strands  cut  in  them  (Fig.  20). 

Farther  in  toward  the  margin  of  the  inland  ice  the  trenched  char¬ 
acter  of  the  toix>graph\’,  so  noticeable  farther  out,  becomes  subdued. 
We  encounter  a  tyix  of  surface  which  is  more  nearly’  within  one  plane 
and  above  which  rise  jxculiar  knob-like  hills  in  great  numbers  (Fig. 
7).  This  surface  was  shaped,  it  was  believed,  not  beneath  tongues  of 
ice  of  either  type  but  beneath  the  broad  mass  of  the  ice  dome  itself. 
With  much  probability  a  surface  of  this  general  character  forms  the 
basement  of  the  marginal  iX)rtions  of  the  inland  ice  ttnlay’. 

C'iRgUES  OF  THE  TwiCE  (iLACIATED  HlNTKRl.AND  BeLT 

Perhaps  the  most  convincing  evidence  for  a  later  readvance  of 
the  inland  ice  is  supplied  by’  the  partly’  erased  circpies.  On  the  north¬ 
ern  face  of  the  ridge  that  rises  south  of  Lake  Taserssuak  (Fig.  15)  the 
fl<M)r  of  a  cirque  of  this  tyfx*  is  now  about  7(H)  feet  abo\’e  the  sea. 
and  the  surrounding  rock  surface  is  planed  and  smoothed. 

As  is  well  known,  it  is  the  fl(K)r  alone  of  cinjues  that  has  been  shajxxl 
directly’  by’  glacial  erosion.  The  surrounding  walls  have  been  given 
their  form  by  the  process  of  sapping,  and  they’  present  surfaces  formed 
by  separation  of  the  rock  generally’  along  joint  planes.  Here,  how¬ 
ever.  the  walls  of  the  partially’  erased  circpie  testify  to  the  readvance 
of  the  ice  front  by’  their  well  ix)lished  surfaces  glistening  in  the  sun 
(I'ig.  15).  ( )ne  other  example  of  a  largely’  erased  circpie  is  found  in  the 

valley’  l)elow  l.ake  Oftield  with  its  flfM)rat  an  elevation  alnive  4(K)  feet. 

(ireenland  circjues,  as  has  been  already’  ix)inted  out,  are  features 
sha|H‘d  at  relatively’  high  levels  in  connection  with  the  plateau  ex¬ 
tension  of  the  inland  ice.  According  to  Nordenskjiild  the  upixr 


Ku;.  ifi 

hi«..  25 — I<<MikinK  west  from  the  tiouth  shore  of  Lake  Taserssuak.  In  the  foreRround  is  seen  the  p»‘r- 
livt  jHiIisli  and  striation  of  the  crystalline  rock  wherever  this  has  lK"<"n  overridden  by  the  second  advance 
of  the  ice  front.  (PhotoRraph  by  L.  M.  (iould.) 

Kiti.  jt>-<)ne  of  the  rectilinear  canyons  formed  on  a  displacement  and  here  about  50  feet  deep. 
Ki'low  the  marRin  of  the  picture  in  the  foreRround  this  canyon  turns  shari>ly  to  the  riRht  to  form  an 
almost  perfect  riRht  anRle.  The  IcK'ality  is  across  MaliRiak  Fjord  from  Cam|)  Little  in  a  northwesterly 
dirn  tion.  '  PhotoRraph  by  L.  M.  (iould.) 
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levels  of  these  cirques  on  the  margin  of  the  ice  tongue  south  of  the 
Holstensborg  district  lie  above  feet  of  altitude.  We  have  as 

yet  no  data  concerning  the  level  of  their  fl<K)rs,  but  these  are  prob¬ 
ably  well  above  2(kk)  feet.  Throughout  what  apix.*ars  to  have  acted 
as  a  great  corn|K)site  earth  block  extending  from  the  Maligiak  Fjord  to 
Taserssuak.  the  cirques  are  near  to  or  at  present  sea  level  (Figs.  14 
and  20).  It  is  dilhcult  to  explain  these  observed  conditions  in  any 
other  way  than  as  due  to  subsidence  amounting  in  the  aggregate  to 
at  least  from  kxk)  to  2(K)o  feet.  It  is  this  postglacial  subsidence 
that  is  resjxmsible  for  the  fiord  system,  probably  the  most  remark¬ 
able  in  the  world. 

In  the  block  represented  by  the  main  body  of  Lake  Taserssuak, 
although  the  general  level  of  the  land  is  lower  than  in  the  exterior 
belt  (at  least  along  the  route  we  followed)  the  partly  erastxl  cirque 
above  described  has  its  fl(M)r  now  at  an  elevation  of  about  700  feel. 
Below  Lake  Offield  a  second  partly  erasetl  cirque  has  its  base  at  an 
elevation  of  over  4(K)  feet — both  elevations  as  determined  by  aneroid. 
It  would  apiKxir,  therefore,  that  the  subsidences  of  the  larger  land 
blocks  within  the  Holstensborg  district  have  been  greatest  in  the 
block  that  includes  (  amp  Little  and  notably  less  in  the  next  block 
toward  the  interior,  that  which  includes  Lake  Taserssuak.  This  is 
what  we  should  ex|K*ct,  both  from  the  depths  of  the  fiords  and  as  a 
progressive  subsidence  of  the  high  interior  outward  toward  the  sea. 
This  has  special  interest  in  connection  with  past  glaciations,  since  it 
shows  that  the  excess  of  glacial  demulation  within  the  hinterland  l)elt 
over  that  of  its  immwliate  foreland  has  been  even  greater  than  is 
represented  by  the  differences  of  average  summit  levels  ttnlay. 

Meteorological  Results 

Systematic  METKOKoi.txiiCAL  Omskkvatioxs  at  ('amp  Little 

-A  few  days  after  our  arrival  at  the  base  camp  two  standard  Weather 
Bureau  barographs  and  two  Weather  Bureau  thermohygrographs 
had  been  tested,  set  up,  and  were  recording  within  a  shelter  of  the 
I  nmch  pattern.  At  about  the  same  time  cloud  observations  were 
begun  and  were  continued  by  Mr.  Fergusson  at  regular  intervals  until 
camp  was  broken  on  .September  3. 

Although  a  standard  anemometer  was  taken  and  set  up  at  (  amp 
Little,  it  was  s<K)n  found  that  the  winds  observed  at  such  low  levels, 
where  the  to|x)graphy  is  of  the  west  (ireenland  type,  tell  us  little 
except  the  directions  of  the  sluiceways  within  which  they  blow.  To 
('•reenlanders  it  is  a  well  known  fact  that  the  wind  blows  lengthwise 
of  the  fiords,  so  that  it  is  futile  to  seek  shelter  from  a  strong  wind  by 
doubling  a  headland  in  the  fiord.  At  (  anij)  Little  the  wind  also  reverses 
direction  with  remarkable  suddenness. 
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» »t  immetiiatc  results  at  Camp  Little  Mr.  Fergusson  rejx)rts  the 
ino't  striking  to  be  the'  unusually  low  wind  velocities,  the  great  height 
<»|  the  lower  clouds,  the  large  ranges  of  temjx.‘rature  and  their  sudden 
changes,  the  low  atmospheric  pressure  which  never  at  any  time 
exceeded  1012  millibars  (2c)  inches),  and  the  extremely  low  precipi¬ 
tation. 

As  regards  these  conclusions,  it  should  perhaps  be  pointed  out  that 
the  present  summer  season  in  western  (ireenland  was  abnormal  in 
having  tine  clear  weather.  Probably  no  one  living  is  more  comjx'tent 
to  give  an  opinion  upon  this  subject  than  Dr.  Knud  Rasmussen,  since 
he  has  sjKMit  his  lifetime  in  (Greenland,  and  he  told  the  writer  that 
ne\er  had  he  known  so  tine  a  summer  season. 

Mr.  Kergusson  rejxtrts: 

The  most  conspicuous  meteorological  phenomena  of  the  summer  are  the  very 
small  preiipitation  (only  alx)Ut  i6  millimeters  occurring  during  the  9  weeks),  a  high 
average  cloudiness,  low  atmosi)heric  |)ressure,  and — |)erhaps  most  noteworthy  of 
all — the  ver\’  slow  movement  of  the  wind  at  all  heights,  determined  from  observa¬ 
tions  of  clouds  and  balloons.  The  heights  of  the  clouds  Ixdow  the  alto-stratus  aptxar 
to  1h‘  diridedly  greater  than  those  of  the  s;mie  clouds  in  lower  latitudes,  even  during 
jH-riods  of  storm  lasting  several  days.  .\t  the  surface  of  the  ground  and  jKirticularly 
near  the  large  fiords  the  familiar  diurnal  phenomena  of  sea  and  land  breezes,  intensi¬ 
fied  at  times  by  the  air  coming  from  the  inland  ice  cap,  are  very  marked,  the  velocity 
of  the  air  probably  occasionally  exceeding  ten  meters  a  second.  These  surface  winds, 
as  is  the  case  elsewhere,  do  not  extend  very  high  (seldom  more  than  too  meters  and 
fre(juently  only  to  half  this  height),  and  when  a  cyclone  of  more  than  ordinary  in¬ 
tensity  prevails  the  diurnal  and  local  phenomena  become  insignificant. 

before  we  departed  for  Cireenland  several  Kuroixan  meteorological 
HTxices  having  stations  not  t(K)  remote  from  (>reenland  were  re- 
(jiiested  to  carry  on  regular  observations  of  the  directions  of  the  higher 
clouds,  jtarticularly  during  the  period  of  our  stay  in  (ireenland.  It 
is  with  much  pleasure  that  I  report  that  cloud  observations  of  this 
nature  were  made  regularly  by  Dr.  Thorkel  Thorkelsen  at  Reykjavik, 
Iceland.  Through  the  courtesy  of  Dr.  Thorkelsen  these  observations 
will  later  be  compared  with  those  made  by  Mr.  Kergusson  at  Camp 
Little. 

( )nSKKVAT10NS  Dl  KI.Nd  THE  Joi  RNEY  TO  THE  INTERIOR 

Throughout  the  twenty-two  day  journey  to  the  inland  ice  Profes¬ 
sor  Church  with  painstaking  care  carried  out  regular  three-hourly 
observations  both  day  and  night  with  a  standard  psychrometer  to 
determine  air  temjx*rature  and  humidity  for  comparison  later  with 
the  records  of  the  thermohygrograidis  at  Camp  Little.  Of  them  he 
re|M)rts  as  follows: 

The  methods  employed  were  typical  of  reconnaissance  work.  The  Danish 
weather  station  at  Holstensborg  was  used  as  a  basis  of  comparison  but  with  the  ad¬ 
dition  of  the  balloon  station  at  ('amp  l.ittle  as  an  intervening  point.  The  records 
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at  the  former  station  represented  readings  taken  daily  at  8  a.  m.  and  2  and  9  p.  m. 
Those  at  Camj)  Little  were  continuous  traces  of  tcm|)eraturc,  pressure,  and  humidity, 
while  the  readings  on  the  inland  trip  were  taken  every  three  hours  throughout  the 
twenty-four  hour  period.  A  sling  psychrometer,  aneroid  barometer,  anemometer, 
and  ix>cket  comjiass  made  up  the  outfit.  Except  for  four  days  at  the  inland  ice, 
the  party  was  ])ractically  in  constant  motion.  However,  the  tojK)graphy  was  not 
sufficiently  diverse  to  prevent  the  combination  of  the  daily  readings  into  indi¬ 
vidual  groups. 


Table  1 — Temperature  and  Humidity,  Holstensborg  District  and 
.Sierra  Nevada 


Temperature  (F.) 

Molstensborc;' 

1 

Camp  Little 

Inland  j 

Reno 

Mean  ... 

47-‘<°'a) 

48.(1° 

49-2“ 

(>9.6° 

Maximum 

5:-b“  i 

(Xj.O° 

()4.o°(ft) 

97-o°(c) 

Minimum  .  . 

ay-;” 

3 1 .0° 

36.0° 

Mean  Range  .... 
Humidity  (per  cent) 

1  17.8° 

18.7° 

34-6“ 

Mean . 

7o.(>(c) 

(>.^•7 

2.S.3 

Mean,  Maximum 

86.9 

78.9 

(Taserssuak) 

.39-3 

Mean,  Minimum  .  . 

! 

52.4 

44-7 

16.3 

(Fxlge  inland  ice) 

a.  Risluced  from  40.4®  on  llu*  basis  of  more  numerous  daily  measurements  at  Uamp  Little. 

ft.  Possibly  lower  than  at  Uamp  Little  bt*cause  of  increasr-  in  elevation. 

c.  Maximum  temix-rature  on  Mt.  Ros»-  (10,800  fwt)  near  Reno  74.3°,  or  practically  that  in 
(ireenland. 

d.  I’ncorrected  range  4.4®,  caus«>d  by  lack  of  minimum  temix-rature  in  record.  Minimum  occurs 
approximately  at  2  a.  m. 

f.  This  repres«-nts  a  correction  of  approximately  7  ix-r  cent  for  instrumental  error.  If  applied 
throughout  the  entire  series,  the  mean  would  have  Ix-en  2  ix-r  cent  higher  still. 


Because  this  district  of  (ireenland  has  been  described  as  semiarid  rather  than 
moist,  comparison  is  further  made  with  the  hill  country  of  Lake  Tahoe  and  Reno  on 
the  eastern  sIo|K‘  of  the  Sierra  Nevada  on  the  edge  of  the  (ireat  Basin.  Individual 
but  similar  }x*riods  rather  than  normals  are  employed.  The  periotl  for  (ireenland 
covers  July  27-.\ugust  17,  and  for  the  Sierra  Nevada  .August  entire.  The  evajxjra- 
tion  studies  (see  Table  HI),  however,  cover  the  fx-riod  of  .August  i8-September 
2  after  the  return  from  the  inland  ice. 

(i)  Temperature.  The  disparity  of  11.9°  F.  found  by  Nordenskjdld  to  exist 
Ix-tween  Holstensbcxg  and  Inner  Greenland  sinks  to  1.4®  F.  under  a  longer  com¬ 
parison  and  more  fre<iuent  readings.  However,  the  temperature  shows  a  steady 
though  slight  increase  from  the  (X'ean  to  the  inland  ice.  Length  of  rei'onl  and  lack 
of  space  comjxls  the  use  of  means  and  extremes  in  this  and  other  tables. 

On  the  basis  of  the  mean  of  48.4°  F.  for  June-July,  iqtx),  quoted  by  Norden¬ 
skjdld,  the  jxesent  season  in  Greenland  couhl  not  have  lx“en  abnormally  warm.  The 
only  abnormal  element  must  have  been  the  lack  of  precipitation  or  wind,  either  of 
which  would  increase  human  comfort  noticeably. 

2.  Relative  Humidity.  The  relative  humidity  of  the  hinterland  is  only  slightly 
less  than  at  the  head  of  the  fiord.  However,  it  is  lowest  at  the  edge  of  the  inland 
ice,  thus  indicating  a  gradual  decrease  inward  from  the  sea.  Unfortunately,  no 
humidity  measurements  at  llolstenslxrrg  are  available. 
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M  KI’PE  C'LIMATE  of  THE  HiNTERLAXD  AND  ItS  PrOBABLE  CaUSE 

In  (lescribing'®  the  “warm  dry  steppe  region  on  the  border  of  the 
inland  ice”  Professor  Xordenskjold  brought  out  many  interesting 
()h?<‘rvations,  such,  for  example,  as  the  saline  content  of  the  rock- 
basin  lakes,  in  support  of  his  opinion.  Our  experience  within  the  same 
region  is  confirmatory  of  his.  On  the  entire  twenty-two  days  of  the 
journey  to  the  inland  ice  we  had  only  a  few  hundredths  of  an  inch 


Table  II — .Analysis  of  Water  of  Three  Greenland  Lakes 
( Percentages) 


Ilivilik 

Itivnok 

.Above  Taserssuak* 

S03 . 

44-31 

50-55 

23.6 

Cl . 

9.07 

8.80 

5-0 

CO, . 

0.85 

Ki‘.Oj  +  .AljO.! . 

1  2.80 

-MrO . 

3-4« 

1  2.98 

5-« 

Cat ) . 

3-21 

16.5 

Na,() . 

2S.19 

33-02 

23-3 

K,0 . 

1  4-99 

I  .(X) 

2.6 

Silica  (SiOj)  ....... 

1 

4.0 

Iron  and  .Aluminum  Oxides 

16.4^ 

♦Analysis  by  Wayne  B.  Adams,  chemist  of  the  Division  of  Food  and  DruKS  Control  of  the  Uni¬ 
versity  of  Nevada,  as  a  voluntary  8er\-ice  to  the  Greenland  Expedition. 

t  ■■  Iron  and  aluminum  content  would  probably  be  lower  when  the  w'ater  was  fresh  and  in  its 
orixinal  state." 


of  iirecipitation;  day  after  day  there  were  clear  skies  with  remarkable 
development  of  cirri  in  new  and  varied  patterns  which  surpassed 
those  observed  in  all  our  earlier  experiences.  At  such  times  of  clear 
weather  we  not  infrequently  saw  showers  over  the  summit  of  the 
Pingo  and  in  the  far  western  skies,  though  later  reports  showed  that 
the  weather  at  such  times  was  uniformly  good  at  Camp  Little. 

Of  the  numerous  interior  lakes  the  majority  lie  in  rock  basins,  and, 
as  very  many  of  them  are  without  outlets,  it  is  hardly  surprising  that 
they  are  brackish.  Only  once,  however,  did  we  find  a  lake  of  which 
the  water  was  so  salty  as  to  be  unpalatable.  .-X  sample  of  this  water 
from  east  of  Lake  Taserssuak  was  taken  by  I*rofessor  ('hurch,  who  has 
had  it  analyzed  to  compare  with  samples  collected  by  Xordenskjold 
from  Ilivilik  and  Itivnok  as  shown  in  Table  11. 

fhough  the  season  of  1926  was  abnormal  and  though  our  tem- 
IK'rature  records  reveal  no  such  sharp  contrasts  as  Xordenskjold 
thought  he  had  found  between  the  remote  hinterland  and  the  coast 
flistrict,  it  is  not  doubted  that  the  Holstensborg  district  generally  as 
compared  with  districts  to  the  north  or  south  enjoys  a  warmer  and 

Nordcnskjbld.  Einigc  ZUgc  dvr  pbysiseben  ticoKrapbie,  pp.  S09-514. 
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drier  climate.  For  this  there  is  believed  to  be  a  gtK)d  explanation  in 
the  ix'culiar  jjosition  f)f  the  high  ice  tongue  to  the  sf)uth  of  the  south¬ 
ern  Stromfjord.  as  may  be  seen  by  reference  to  the  map,  Figure  2. 
As  is  well  known  and  as  was  long  ago  ix)inted  out  by  Rink,  the 
easterly  winds  blowing  off  the  inland  ice  have  the  warm  and  dry 
characteristics  of  the  fbhn  and  are  accompanied  by  clear  skies,  whereas 
the  rains  are  brought  by  low  pressure  areas  that  move  up  Baffin  Bay 
from  the  south.  The  one  district  from  which  these  rain-bearing  winds 
can  be  cut  off  by  an  ice  tongue  is  the  Holstensborg  district.  This  ice 
tongue  holds  a  uni(|ue  position,  for  the  only  other  ice  tongue  that 
pushes  out  to  the  sea  on  the  west  Cireenland  coast  is  the  Frederiks- 
haav  Isblink  far  to  the  south,  and  since  this  takes  a  southwesterly 
direction  it  is  no  barrier  to  the  progress  of  the  rain-bringing  “lows.” 
.A  rather  remarkable  instance  of  excessive  insolation  such  as  is  best 
obser\ed  in  arid  regions  is  illustrated  in  Figure  3.^. 


Studies  of  Transpiration  and  Kvaporation 

To  one  not  familiar  with  arctic  conditions,  the  sur\  ival  throughout 
the  summer  season  of  the  stunted  vegetation  upon  the  small  rainfall 
seems  a  marvel.  It  is,  however,  easily  explained,  .^t  a  depth  of  one 
to  two  feet  below  the  surface  of  the  tundra  a  solid  mass  of  ice  is  en¬ 
countered  even  in  midsummer,  and  above  this  nonpermeable  base 
the  supply  of  moisture  from  the  snow-melting  peri<Kl  in  the  spring 
is  conserved  as  though  in  a  s|K)nge.  Professor  Church  reports: 

Quite  in  keeping  with  the  low  temperature  of  air  and  water  and  the  relatively 
high  humidity  is  the  low  rate  of  eva|x>ration  and  transpiration,  the  former  being 
approximately  one  inch  as  compared  to  more  than  seven  inches  at  Lake  Tahoe. 
Furthermore,  the  period  represents  one  of  the  two  warmest  months  in  an  apparently 
dry  summer.  Thus  the  enigma  of  light  precipitation  and  vigorous  growth  becomes 
explicable.  The  experiment  was  conducte<l  with  Mt.  Rose  apparatus  and  by  meth¬ 
ods  use<l  in  studying  cvaiK>ration  of  snow.  Owing  to  lack  of  space,  only  the  summary 
in  Table  1 1 1  is  given. 


The  ('.reenland  ('iL-xcial  .\nticyulone 

The  primary  object  of  the  I'niversity  of  Michigan’s  (ireenland 
Kx|H‘dition  is  study  of  the  (ireenland  glacial  anticyclone."  The 
continent  of  (ireenland  ojK'rates  upon  the  earth’s  atmosphere  as  a 
great  refrigerator,  whereas  the  belt  along  the  equator  may  by  con¬ 
trast  be  compared  to  a  furance.  It  is  in  reality  the  differences  in 
temixrature  of  these  areas — not  the  high  temixrature  of  the  latter 
only  -  which,  in  so  far  as  the  northern  hemisphere  is  concerned  de¬ 
termine  the  vigor  of  the  disturbances  within  the  earth’s  atmosphere. 

"  W.  M  Hobbs:  Thf  Olacial  .\nticyclon»-s:  Tin-  Poles  of  the  .Atmospheric  Circulation,  With  an 
Introduction  by  Hutth  Roln-rt  Mill  (Univ.  of  MichiKan  Studies,  Sci.  S-r.,  Vol.  4).  New  York,  1926. 
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\\V  are  not  here  dealing  with  a  mere  theoretical  conception  but  with 
an  empirical  law  the  basal  observations  for  which  were  made  by  the 
late  Admiral  Peary  when  he  discovered  that  winds  above  the  inland 
ice  of  (ireenland  invariably  blow  in  a  general  direction  corresponding 
to  th.it  of  the  slojx*.  This  law  of  the  slope  winds  Peary  announced  in 
iS«>S.  though  he  had  arrived  at  the  conclusion  some  years  earlier. 


Tarle  III — Evaporation  at  Camp  Little  and  Lake  Tahoe  Compared 


Camp 
.Arc;.  18 

Little 
-Sept.  2 

Lake  Tahoe 
.Acgcst 

Water 

Tundra 

Water 

K\  a|)<)r.Tt ion  (inches) . 

- 

-0.416 

-  7 

Contlensiition  (dew,  in  inches)  .  . 

i  +oio.t 

+0.132 

Net  balance  (inches) . 

1  -  0.450 

-0.284 

Equivalent  for  days  (inches) 

—  o.yo 

-  0.568 

Temperature  (F.) . 

,57“ to  51° 

46°  at  2 

.Tt  4' 

Mean  temjK*rature  air . 

‘  44.h“ 

fK)° 

Averaj'e  wind  velocit  y(niiles  i>er  hour) 

2.8 

3-2 

Relative  humidity  (|)er  cent)  .  .  . 

f>4 

* 

25-.4 

♦At  Reno., 


The  consequences  which  flow  from  Pear\'’s  law,  as  they  apply  both 
to  the  continent  of  (ireenland  and  to  that  of  the  Antarctic,  were  first 
jiointed  out  by  the  writer  in  iqio  and  iqii,  and  the  name  “glacial 
anticyclone’  has  been  given  to  the  circulation  above  these  two  vast 
ice  mantles. 

The  theory  of  the  glacial  anticyclone  involves  a  large  area  of  air 
drainage  from  high  levels  over  the  higher  interior  portion  of  each  of 
the  two  continental  glaciers,  a  sliding  outward  from  these  interior 
regions  of  the  air  which  thus  arrives  at  the  surface,  and  a  correspond¬ 
ing  indraft  of  air  at  high  levels  to  maintain  this  circulation.  The 
interior  region  must  therefore  be  an  area  of  high  atmospheric  pres¬ 
sure.  but  it  is  also  an  area  of  excessive  humidity  owing  to  the  ice 
needles  of  the  cirri  brought  down  with  the  high-level  currents,  and 
it  is  this  ice-derived  moisture  which  on  meeting  the  cold  surface  of 
the  glacier  forms  the  “frost  snow”  that  nourishes  and  maintains  the 
two  great  refrigerating  masses  of  our  planet. 

This  drainage  process  does  not  go  on  at  a  uniform  rate  but  by 
pulsations,  or  strophs,  so  that  the  characteristic  weather  on  the  slopes 
of  the  (Greenland  continental  glacier  is  an  alternation  of  calms  and 
blizzards.  These  latter  usually  develop  gradually  but  end  suddenly; 
corresponding  to  the  mechanism  of  the  prcxess — an  outflow  of  air 
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due  to  abstraction  of  heat  and  increased  air  density  causeri  by  the 
refrigerating  surface  of  the  glacier,  and  a  sudden  termination  due  to 
adiabatic  elevation  of  air  teinjK*rature  when  the  down-slope  winds 
have  attained  a  high  veUK'itv'  and  consequent  large  vertical  com- 
IMinent.due  to  the  slojX's  of  the  ice  dome. 

Wind  Ohsekvations  in  CiRkenlam) 

.A  study  of  the  tabulated  wind  observations  from  certain  of  the 
various  meteorological  stations  near  the  coast  of  (ireenland^®  has  shown 
that  they  are  chieHy  of  interest  in  their  indication  of  the  sluiceways 
for  air  within  their  neighborho(Kl.  Though  they  are  so  near  the  mar¬ 
gins  of  the  inland  ice,  at  some  of  them  the  w  ind  records  show  no  high 
velocities  even  in  the  w  inter  season.  In  part  this  is  explained  by  the 
presence  of  iXK'kets.  The  early  exix*ditions  to  Scoresby  Sound  on  the 
east  coast,  for  instance,  brought  out  the  interesting  fact  that  in  this 
tortuous  channel  at  far  interior  i)ositions  there  was  complete  shelter 
from  the  w  ind.  Dr.  I.auge  Koch  has  more  recently  shown  in  far  north¬ 
ern  (ireenland  that  such  |K)ckets  exist  near  the  border  of  the  inland 
ice.  In  them  snow  lies  unpacked  u|>on  the  ground  even  at  the  end  of 
the  winter  season.  It  further  apjX'ars  from  his  journey  across  the 
inland  ice  that  below  the  contour  of  io(K)  meters  the  air  is  quiet 
because  of  the  steep  slojx  and  the  overriding  of  lower  air  layers  by  the 
down-slope  winds.'®  At  three  stations,  however — .Angmagssalik,  Na- 
nortalik,  and  the  former  Norwegian  station  of  Mygbugten*'*  sluiceways 
are  found  which  conduct  the  down-sloix  winds  to  the  station.  For 
this  reason  it  is  found  possible  at  these  stations,  and  these  only,  to 
secure  records  of  the  w  inter  strophs  of  the  (ireenland  anticyclone.'® 

The  settlement  of  Holstensborg  has  maintained  a  weather  station 
of  the  second  order  for  a  gcMKl  many  years,  and  through  the  kind¬ 
ness  of  (iovernor  Histrup  these  records,  which  are  made  by  an  in¬ 
telligent  (ireenlander,  have  been  placed  at  my  dis|)osal  for  the  pericxl 
of  the  last  six  years.  They  show  wind  veUxities  as  high  as  nine  of  the 
Beaufort  scale  and  that  during  the  winter  season  such  winds  come 
exclusi\ely  from  the  easterly  cjuadrants  and  are  the  controlling  winds. 
During  the  summer  season,  on  the  contrary,  the  controlling  winds 
are  generally  from  the  opposite  (piadrants.  A  study  of  the  topography' 
about  Holstensborg  reveals  a  broad  sluiceway’  for  winds  from  the 
easterly  (juadrants,  so  that  observations  of  strophs  should  be  possible 

'*  MclfortiloKisk  AarlKiK  (Annuaire  MoteoroloKicjuc),  I’ublikaliontT  fra  (let  Danske  Meteorulogiske 
Institut,  CoiH'nhaKen. 

'•  Hobbs,  Glacial  Anticyclones,  j>p.  140-142,  FiK-  4*. 

'*  I  hid.,  jip.  142-144,  FiK.  48. 

See  also  D.  Edlund:  Die  neue  Funkwetterstation  in  OstKrbnlami.  l>as  Wrtlrr,  Vol.  40,  1923, 
pp.  26-28. 

>*  W.  H.  Hobbs:  The  January  Storms  over  the  North  .Vtlantic  and  the  Strophs  of  the  Greenland 
Anticyclone.  Monthly  Wralher  Ktr.,  \’ol.  54.  1926.  pp.  286-288. 
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this  station.  In  conse(|uence,  a  Weather  Bureau  barograph  and  a 
Weather  Ibireau  thermohygrograph  have  been  left  with  (lovernor  Bis- 
tnip.  and  arrangements  liave  l)een  made  to  secure  records  throughout 
the  coming  year.  For  measurement  of  wind  velocity,  precipitation, 
etc.,  the  Holstensborg  apparatus  has  been  overhauled  by  Professor 
t'hurchand  Mr.  Fergusson.  and  suggestions  have  been  given  for  their 
further  use  by  up-to-date  metluKls. 


OnSKKVATIOX  OK  .StKOPHS  of  the  (iREENLANl)  ('.LACIAL 
AnTICYC  LONE 

While  the  Kxpedition  was  in  Cireenland  during  the  past  season 
there  were  two  occasions  for  rather  striking  observation  of  summer 
strophs  of  the  glacial  anticyclone.  On  July  5,  when  our  party  was 
ab(»ard  the  Morrissey  and  cruising  off  the  coast  of  (ireenland  between 
SukkertopjK'n  and  Holstensborg,  a  quite  remarkable  cloud  effect  was 
observed  to  the  eastward.  The  whole  eastern  horizon  on  the  near  side 
of  the  coast  presented  the  effect  often  observed  before  a  thunder- 
diower,  except  that  here  the  whitish  gray  sky  extended  north  and 
south  over  the  entire  stretch  of  the  visible  coast  line.  Above  this  was 
the  nimbus  cloud,  but  owing  to  the  great  stretch  of  coast  line  the 
effect  of  iK*rs|H*ctive  was  to  transform  the  white  area  into  an  elongated 
flat  dome.  This  entire  effect  could  be  explained  by  cold  air  riding 
out  from  the  interior  over  warmer  air  beneath.  On  many  occasions 
when  there  were  easterly  winds  the  characteristic  fbhn  clouds  of 
mushr(M)m  shajx*  and  bluish  color  were  seen  terraced  in  the  sky. 

On  .August  5,  the  day  after  our  arrival  at  the  border  of  the  inland 
ice.  there  came  a  strojjh  of  the  anticyclone,  and  as  we  were  packing 
to  go  on  the  surface  of  the  glacier,  we  had  great  difficulty  in  advanc¬ 
ing  against  the  wind.  To  rise  from  the  ground  with  our  packs  was 
itst'lf  a  difficult  matter,  and  once  on  the  surface  of  the  glacier  we 
were  several  times  caught  by  this  down-slofie  wind  and  bowled  over 
into  a  gutter  upon  the  surface.  Professtir  ('hurch  has  preserved  the 
following  record  of  this  stroph: 

•At  noon  of  August  5,  the  day  after  our  arrival,  the  barometer  began  falling, 
reaching  its  lowest  (xisition  of  27.90  inches  by  3  o’clock  the  following  morning  but 
recovering  entirely  by  3  o’clock  in  the  afternoon  and  then  slowly  rising  until  noon  of 
the  Hth,  when  the  return  trip  was  begun.  The  east  wind,  which  had  prevailed 
throughout  -August  3,  increased  in  intensity  during  August  6,  attaining  an  average 
hourly  velocity  for  the  24-hour  period  of  1 1.8  miles  and  a  maximum  of  probably  25 
miles  in  the  gusts,  the  wind  then  dying  down  throughout  -August  7  to  half  the  veloc¬ 
ity,  or  an  average  of  6.6  miles. 

The  cloudiness  increased  from  5  jwr  cent  on  the  morning  of  the  ,sth,  when  the 
stroph  began,  to  90  per  rent  at  9  o’clock  that  evening  and  continued  through  the 
8th,  with  average  cloudiness  of  72.9,  83.3,  and  96.6  |)er  cent  respectively  for  the  three 
days.  The  cirro-stratus  clouds,  which  developed  immediately  over  the  ice  on  the 
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5th,  became  lenticular  with  cirrus  background  on  the  6th,  attaining  large  size  and 
number  at  the  a|)ex  of  the  stroph. 

Consetjuent  U|K)n  the  fohn  character  of  the  stroph,  the  mean  temperature  on 
August  6,  when  the  stroph  was  most  active,  was  52.5°  F.  compared  with  48.7°  and 
48.1®  of  the  days  immediately  precerling  and  following. 

Late  on  .August  7,  as  the  stroph  waned,  the  sky  suddenly  became  overcast  and 
continued  thus  until  the  morning  of  the  9th,  with  very  light  precipitation.  At  the 

time  of  overcasting,  a  west  wind  was  blow¬ 
ing  aloft  and  a  west  wind  also  blew  at  the 
surface  from  midnight  until  morning  of 


Kui.  27 — Tlif  first  halloKf  sondfs  to  bt* 
sent  up  in  (ireentand.  Above,  two  32-cin. 
baII(M)ns  with  attached  red  silk  (larachute; 
Im-Iow  in  tandem,  a  tliird  j2-cm.  halliNtn 
equipiH'd  with  Rossby  deflatinu  device.  Below, 
and  still  in  tan<leni  (not  seen  in  view),  the 
FerKUSson  meteoroKraph.  iM-neath  which  are 
three  14-cm.  ballcHins  sliKhtly  inflat<*d  and 
in  contact  to  ser\'e  as  a  raft  in  case  the  meti“oro- 
Kra|)h  falls  in  water.  (PhotoKraph  by  S.  P. 
Ferttusson.) 


the  8th. 

.■\  similar  phenomenon  was  noticed 
at  the  head  of  .\kugdlek,  .August  24-27, 
when  with  a  falling  barometer  a  clear 
wind  blew  from  the  east,  oscillating  with 
rising  barometer  to  the  west  anti  accom- 
panietl  by  hea\'y  precipitation.  In  the  lat¬ 
ter  case,  the  stroph  operated  nearer  the 
sea  with  consequent  increase  in  precipita¬ 
tion.  Herein  jjossibly  lies  the  ex()lanation 
of  the  anomaly  that  the  weather  at  Camp 
Little  is  fair  with  falling  barometer  but 
stormy  with  rising. 

Wi.NT)  Dikhction  Shown  hy 

T LNDRA  X'eGETATION 

Dr.  Samuelsfton  in  an  interest- 
injt  and  iiniKirlant  monojjraph'*  has 
recently  shown  that  in  (ireenland 
the  direction  of  prevailinji  winds  is 
sometimes  to  he  read  in  the  orienta¬ 
tion  of  the  tundra  shrubs,  which 
spread  out  ui>on  the  ground  in  the 
manner  of  a  lady’s  fan.  In  such 
cases  the  direction  of  the  wind  is 
found  in  the  bisecting  line  of  the 
fan,  the  wiiul  (piarter  being  in  the 
direction  of  the  r(H>t. 


During  the  trek  to  the  inland  ice  attention  was  given  to  this  sub¬ 
ject,  though  not  with  any  thoroughness:  and  at  points  not  too  distant 
from  the  inland  ice  margin  such  orientation  of  the  tundra  plants 
was  observt*d  and  believetl  to  be  significant. 


RksI  I.TS  of  AhKOI.OOICAL  K.XPI.OkATION 

.Aerological  observations  in  (ireenland  have  been  made  in  the  past 
by  Drs.  de  (Juer\ain,  Mercanton,  Stolberg,  and  Jost  in  southwest 

'•Carl  Samuvlsson:  Studicn  ilbvr  die  WirkunKen  de»  Winde*  in  den  kalten  und  KemassiRten  Erd- 
teilen  (InaUR.  Diss.).  Hutt.  Gfti.  In^t.  of  L' psala,  Vol.  20.  1926,  pp.  58-230. 
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( irttMiland'"  and  l)y  Dr.  .Alfred  Weiieiier  in  northeast  (ireenland."  j 
Dr.  de  Diiervain  and  his  asscniates  sent  up  in  all  about  sixty  pilot 
balloons  and  made  three  kite  astensions,  the  latter  at  Holstensborg. 

Of  these  three  kite  ascensions,  which  were  to  heijjhts  of  6io,  550,  and 
about  KKM)  meters  respectively,  the  last  mentioned  was  of  jjreatest 
interest  because  it  was  carried  out  during  a  fcihn  with  wind  from  the 
southeast.  1  luring  the  three  hours  and  forty  minutes  of  the  ascension, 
the  surface  air  temjH'rature  rose  from  6.5®  C'.  to  8.7°  C'.,  and  the 
relative  humidity  fell  fn)m  45  ikt  cent  to  y)  |K*r  cent. 

The  up|x*r-air  work  of  the  first  (ireenland  Kxpedition  of  the 
Tniversity  of  Michigan  was  carried  out  mainly  at  the  base  of  ('amp 
Little,  where  after  routine  had  been  established  three  pilot  ballcnm 
ascensions  were  generally  made  each  day  by  Mr.  I'ergusson.  In  all 
over  ninety  ascensions  were  made  (Fig.  28). 

Ballons  Sondes  .Ascensions 

Heretofore  ballons  sondes  ascensions  have  been  possible  only  in 
thickly  settled  regions  where  the  expensive  etpiipment  after  its  fall  is 
likely  to  be  found  and  returne<l.  Thanks  to  the  deflating  device 
recently  invented  by  Dr.  ('.  (i.  Kossby,  who  generously  contributed 
three  of  these  valves  to  the  exiK*dition,  five  ascensions  of  ballons 
sondes  were  carried  out  at  C  amp  Little  with  the  use  of  the  Fergusson 
meteorograph,  and  four  of  them  were  successful.  One  of  the  meteoro- 
grajdis  was  first  lost  but  was  afterwards  found  and  has  supplied  a 
record  to  the  height  of  about  8(hk)  meters.  These  are  the  first  ballons 
sondes  ascensions  ever  to  have  been  made  in  (ireenland  (Fig.  27). 

I*ilot-Ball(K)N  .Ascensions  from  Near  and 
Over  the  Inland  Ice 

For  all  ballcHin  ascensions  of  our  Fxix*dition  the  hydrogen  was 
generated  from  calcium  hydride  in  a  generator  built  from  plans  supplitxl 
by  I  )r.  Harold  Sverdrup,  and  this  mcKlern  methcKl  of  securing  hydrogen 
made  it  jxissible  to  carry  out  ascensions  at  and  over  the  inland  ice 
one  hundred  miles  inland.  Over  the  inland  ice  one  of  the  ascensions 
was  followed  with  the  meteorograph  to  the  height  of  about 
meters.  These  are  the  hrst  ascensions  by  pilot  balUxin  known  to 
have  been  made  either  very  close  to  or  over  the  inland  ice  of  ('ireen¬ 
land  or  the  .Antarctic  (Fig  2C)). 

Throughout  the  season  Mr.  Fergusson  made  regular  observations 
of  clouds,  and  all  ascensions  were  carefully  checked  by  comparison 

”  Alfred  de  Ouervain  and  P.  L.  Mercanton  and  other*:  Ergebni****  der  Schweizerischen  Gron- 
land  ex|KKlitii>n  (Kesultats  seientihque*  de  l'Ex()Miti(>n  Suiswe  au  Groenland)  1912- 19 13,  XfUf  Drnksekr. 
Stkicftt.  S'alurforsih.  GfSfll.,  Vol.  sj.  1920. 

'•  Alfred  Wegener:  Drachen-und  Fesselballonaufstiege  au*gefUhrt  auf  der  Danmark-Expe<lilion 
I90()-I9o8,  MeddrUlsn  <>m  Cronland.  Vol.  40.  1909.  pp.  1-75. 
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Kk..  30— Plan  of  balltvin  ascensions  i,  2.  4.  and  5.  Ascensions  i  and  2  from  Camp  C  (X)ley 
near  tlic  marKin  of  the  island  ice  (Kiir.  4)  on  AukusI  s.  iVib.  The  elevation  of  Camp  Cooley  is  about 
300  meters,  .\scensions  4  and  5  from  the  surface  of  the  inland  ice  on  .^URUSt  7,  1026. 

Kl<;.  31 — Plan  of  pilot  ball<M>n  ascensions  31,  32,  34.  and  35  at  Camp  Little.  .Ascensions  31  and  32 
on  .AuRUst  s.  ig26:  .Ascension  34  on  .AuRUSt  6  and  3.S  on  .AuRUst  7. 
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with  these  cloud  observations.  The  following  quotations  are  from 
his  preliminary  report: 

Assuming  that  during  the  summer  the  iKittom  of  the  stratosphere  is  in  this 
region  alx)ut  t><xx)  meters  alxjve  sea  level,  the  highest  velocity  of  the  cirrus  recorded 
was  20  meters  a  second,  and  the  average  of  all  observations  is  probably  less  than 
one  half  that  figure,  or  aliout  one  half  the  velocity  observed  in  lower  latitudes.  If 
the  upi)er  winds  tend  to  blow  toward  the  ice  cap,  as  indicated  by  earlier  observations 
of  cirrus  in  Iceland,  there  should  l)e  an  acceleration  of  the  prevailing  westerly  winds 
on  the  west  coast  and  a  decided  increase  of  velocity  with  increase  of  height;  this 
evidently  d*x.'s  not  occur  in  summer.  It  is  hojied  that  the  cloud  observations  that 
were  to  be  made  the  past  summer  by  Dr.  Thorkelson  in  Iceland  will  throw  further 
light  u[x>n  this  question. 

The  vertical  gradients  of  temjx'rature  shown  by  the  ascensions  of  ballons  sondes 
appear  to  l)e  of  the  same  character  as  thf)se  obserNed  elsewhere.  Lapse  rates  of 
0.6®  F.,  0.7°,  and  o.«°  jxr  kk)  meters  were  obtained.  Strong  convectional  currents, 
indicated  by  massive  cumulus  clouds,  ascended  frequently  and  extended  to  con¬ 
siderable  heights,  although  no  thunderstorms  were  observed. 

From  the  few  records  of  i)ilot  ball(X)ns  so  far  evaluated,  as  well  as  from  the  ob¬ 
servations  of  clouds,  it  apix^ars  that  the  changes  of  direction  of  the  winds  resemble 
those  occurring  at  lower  latitudes,  in  that  the  directions  Ixx'ome  more  and  more 
frequently  from  some  westerly  iM)int  as  the  height  increases.  The  projxjrtion  of 
winds  from  easterly  tlirections  at  the  cirrus  level  ap|x*ars  to  be  slightly  greater  than 
is  the  case  in  eastern  America,  but  it  is  ix)ssiblc  that  this  excess  may  lx?  normal 
where\er  the  velocities  are  as  low  as  those  recorded  in  western  (ireenland. 

The  two  groups  of  ascensions  made  on  August  5-7  at  Camp  Little  and  over  the 
ice  cap  show  nearly  the  s;ime  changes  of  direction  and  velocityof  wind  at  aijproximate- 
ly  the  same  heights;  and  while  it  must  lx*  emphasized  that  the  data  of  ascensions 
not  yet  computed  cannot  lx*  evaluated  accurately  by  insjiection,  it  apjwars  from 
examination  that  the  southeasterly  winds  long  ago  ob'^erved  at  the  surface  extend 
to  and  prevail  at  heights  exceeding  kkx)  meters,  lx*coming  gradually  southerly  or 
northerly  and  finally  westerly  before  the  stratosphere  is  reached  (Figs.  30  and  31).'* 

The  two  groups  of  ascensions  referred  to  were  made  during  the  same  tyi)e  of 
weather,  hence  they  may  not  represent  the  average  or  a  prevailing  condition. 

The  computations  necessary  to  the  full  study  of  the  ascensions — 
more  than  ninety — carried  out  by  the  Hx|H*dition  are  now  being 
made  by  Mr.  Fergusson,  and  they  will  be  published  elsewhere 

Survey,  Geological  and  Tidal  Studies  and  Radio 

In  addition  to  the  cartographic  data  which  appear  upon  the  offi¬ 
cial  maps  of  that  part  of  the  Holstensborg  district  which  we  have  ex¬ 
amined  (Fig.  2),  Nordenskjdld  has  a  sketch  map,  basetl  ui>on  his  ex¬ 
ploration  in  the  summer  of  delineating  a  route  to  the  inland 

ice — an  ancient  caribou  hunter’s  trail  across  the  tundra — which  we 
have  largely  followed.  It  is  a  pleasure  to  bear  witness  to  the  accuracy 
of  Nordenskjold’s  obser\  ations,  somethTng  quite  remarkable  when  one 
considers  the  brief  time  which  he  was  able  to  devote  to  this  particular 

‘•Cf.  Hobbs.  The  ttlacial  .\nticyclones.  pp.  76-77;  also  Prtn.  .4wcr.  l‘hilos.  Sot.,  \'ol.  54.  I9I5> 
p.  214.  Fig.  7. 

*  Nortienskjold.  Einige  Ziige  der  physischcn  Geograpbie,  p.  433. 


JJ — A  detail  view  of  two  of  the  terraces  shown  in  Figure  9.  A  special  study  of  terraces  has 
ts-en  made  hy  the  FxiM-dition.  (Photograph  by  L.  M.  Ciould.) 

hUf.  — Kemarkable  example  of  insolation  from  the  high  plateau  east  of  Camj)  Little.  The  slab 
of  gneiss  which  had  b«*en  rais»-<l  up  from  its  lx*d  is  about  eight  feet  in  length.  Similar  bendings  up 
may  sometimes  Ik-  observed  in  cement  sidewalks  during  the  summer  heat.  (Photograph  by  \V.  H. 
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district.  As  he  makes  clear,  the  region  is  one  of  marked  relief  deeply 
incised  by  fiords  and  covered  with  numerous  lakes  in  the  plateau 
levels. 

With  the  assistance  of  other  members  of  the  F!xiK*dition  Mr.  Bel¬ 
knap  has  completed  the  triangulation  of  an  area  of  about  looo  square 
miles,  lying  mainly  within  the  outer  belt  of  high  and  rugged  to{K)graphy 
and  largely’  to  the  eastward  of  C  amp  Little.  This  has  required  the 
measurement  of  a  preliminary  base  line  and  the  occupation  b\’  transit 
of  a  score  of  high  stations  at  which  bamboo  fioles  carrying  flags  had 
first  been  set  up.  These  stations  for  the  most  part  had  altitudes 
varying  from  khk)  to  more  than  4tKK)  feet.  Plane-table  maps  have 
been  made  of  the  shores  of  Maligiak  Fjord  and  of  the  vicinity’  of  Camp 
Little  (Fig.  3).  A  line  of  levels  from  tidewater  to  the  margin  of  the 
inland  ice  has  been  begun  and  already’  carried  some  distance  to  the 
eastward  of  Lake  Taserssuak.  This  work  is  to  be  resumed  next  season, 
and  it  is  ho|K*d  to  continue  the  profile  up  onto  the  inland  ice  to  the 
end  that  barometric  readings  ui^on  the  glacier  may’  be  proj^erly  inter¬ 
preted. 

•Although  the  sculpturing  agent  which  has  largely  determined  the 
form  of  the  relief  within  the  Holstensborg  district  has  been  glacial 
ice,  the  lines  within  the  pattern  displayed  are  elements  of  a  fracture 
network  outlined  by’  nearly’  vertical  planes  comprised  within  a  very- 
simple  sy  stem — a  rectangular  checkerboard  design  (Figs.  23  and  26.) 
The  bounding  planes  of  the  units  are  in  most  instances  clearly’  faults, 
and  these  stand  nearly’  ix‘rjx*ndicular  to  the  surface.  The  master  lines 
are  nearly  parallel  and  perpendicular  to  the  meridian,  which  directions 
are  also  followed  by’  the  course  of  the  principal  fiords  that  appear  on 
the  map  (Fig.  2).  The  escarpments  presenting  major  features  in  this 
pattern  are  being  entered  on  the  map  that  is  in  preparation  by’  Mr. 
Belknap,  who  is  making  a  special  study’  of  the  structure. 

Though  the  coastal  region  in  this  part  of  Greenland  is  one  of  great 
subsidence,  as  is  testified  tf)  by’  the  deep  fiords  penetrating  far  into 
the  country’,  later  rejxated  uplifts  are  recorded  as  well  by’  marked 
terraces  represented  by’  a  number  of  stages.  While  these  are  most 
frequently’  found  cut  in  the  heavy  deposits  of  glacial  clay'  (foreground 
of  Fig.  20),  many  are  leveled  ofT  in  the  hard  cry  stalline  rock  (at  the  left 
of  Fig.  20  and  at  many’  places  in  Fig.  22).  Farther  back  in  the  hinter¬ 
land  the  terraces  take  on  a  diflferent  as|x*ct  and  are  to  be  correlated 
with  successive  blockings  and  unblockings  of  drainage  lines  by  a  low- 
level  tongue  that  formerly’  issued  from  the  inland  ice  (Figs.  9  and  32). 
Professor  ('.ould  has  made  a  six*cial  study  of  the  terraces  observed  by 
the  Kx|X‘dition.  Nordenskjidd  has  devoted  an  im{K)rtant  section 
of  his  reiM)rt  to  the  terraces  and  particularly’  the  coastal  platform,  but 
he  has  gi\en  no  very’  clear  pronouncement  with  respect  to  origin.-' 

51  I  hid.,  i)i>.  434-441. 
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CHAN-CHAN:  CAPITAL  OF  THE  GREAT  CHIMU* 

Otto  Holstein 


VFKW  hundred  miles  northwest  of  Idma  and  about  four  miles 
west  of  the  city  of  Trujillo  lie  the  ruins  of  C'han-('han,  prob¬ 
ably  one  of  the  jjreatest  cities  in  the  western  hemisphere  in 
pre-Columbian  times.  It  was  the  capital  of  the  C.reat  Chimu,  a 
ruler  who  e.vtended  his  sway  for  five  or  six  hundred  miles  along  the 
Peruvian  coast  and  who  built  monumental  structures  in  which  are 
preserved  the  records  of  a  resourceful  and  once  powerful  race.  But 
of  it  we  know  comparatively  little.  The  Incan  civilization,  in  its 
heyday  when  the  .Spaniards  arrived,  has  dwarfed  interest  in  its  pred¬ 
ecessors  in  the  Central  Andes,  both  in  the  mountains  and  on  the 
coast.  Chan-Chan  has  been  known  from  the  earliest  descriptions 
of  the  .Spanish  conquistadores  and  has  attracted  some  scientific  notice, 
but  systematic  study  is  urgently  needed  before  eartlnpiakes  and 
rains  and  treasure  seekers  complete  their  work  of  destruction.  The 
w  riter’s  purjx)se  in  describing  the  prestMit  state  of  the  ruins  and  pub¬ 
lishing  the  accompanying  photographs  is  to  call  attention  to  this 
need.  It  was  in  particular  brought  home  to  him  by  witnessing  the 
disastrous  effects  of  the  rains  of  March,  1925.  The  setting  and  re¬ 
lationships  of  the  area  offer  much  of  geographical  as  well  as  arche¬ 
ological  interest. 


Site  of  the  City 

The  ruins  of  (  han-C'han  cover  an  area  of  about  eleven  square 
miles,  and  the  entire  city  was  enclosed  w  ithin  a  high  wall.  If  we  assume 
that  the  whole  of  the  site  was  occupier!  at  one  time,  it  may  have  had 
a  population  of  two  hundred  thousand  or  two  hundred  and  fifty 
thousand  souls,  as  Montesinos  and  other  early  historians  concluded. 
We  know,  however,  that  the  tendency  in  such  estimates  is  toward 
exaggeration,  so  that  the  population  may  well  have  been  smaller. 
Wiener,*  after  a  study  of  the  site,  thought  that  the  cultivated  area 
was  ten  times  as  extensive  as  the  cultivated  area  about  Trujillo  today 
and  that  the  |M)pulation  was  possibly  three  times  as  great.  The  city 
stands  in  the  midst  of  a  fertile  and  well-watered  section  of  the  coastal 
plain.  r>n  an  imposing  site — the  blue  Pacific  on  the  one  hand  and  the 

*The  autlior  wishes  to  acknowhtlKc  his  indeblwlness  in  the  preiKtratiun  of  this  paper  not  onlv 
to  tlie  autiiors  of  tlie  works  citerf  but  to  tiis  (M'rsonal  friends,  esinvially  Doctor  Ricardo  Rivadeneira, 
Seftor  Garrido.  and  the  Reverend  Father  Antonio  de  .Alcelay.  These  have  supplied  imiM>rtant  papers 
notes,  and  manuscripts  from  the  local  archives  and  have  offered  other  valuable  information. 

'  Charles  Wiener:  Penm  et  Bolivie,  Paris,  1880,  p  542. 
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^riat  wall  of  the  Andes  on  the  other.  It  has  an  equable  climate, 
-unnv.  but  cooled  for  almost  the  entire  year  by  a  southerly  breeze, 
t  haii-C  han  means  in  the  C'himu  tongue  “Sun-.Sun.” 

I'he  region  is  practically  rainless  under  normal  conditions.-  The 
.Moche  River  descends  from  high  Andean  sources  as  a  full-channeleti 


lion  i>ri'j»ar«*d  for  the  Trujillo  and  Piura  sheets  of  the  American  GeoKraphical  Society’s  Millionth 
-  Map  of  Hispanic  America.  Scale  1:0.000.000.  K«)r  general  relations  see  the  map,  Figure  4. 

i  Stream  for  part  of  the  year,  and  this  made  possible  the  building  of  a 
I  widfly  ramifying  and  scientifically  constructed  series  of  irrigation 
;  canals.  Not  only  that,  but  the  C'himu  peoples  knew  how  to  construct 
:  reservoirs  to  conserve  the  water  for  the  drier  season.  Tnder  such 
I  conditions  it  was  possible  to  raise  several  crops  a  year.  We  may 
assume  that  the  whole  region  was  intensively  cultivated.  “The  marks 

K  ■  1*“'  nnlc  "The  Extraordinary  Rains  and  Fhx)ds  in  La  Libcrtad,  1925,”  elsewhere  in  this 

[f|  numlx  r  of  the  Rnirw. 


Kio.  2 — Fart  of  the  ruins  of  Clian-t'han.  City  of  Trujillo  in  the  distance.  The  huaca  Esperanu 
in  the  foreKround. 

Kk;.  3 — Chan-Chan  hMikiiiK  toward  the  Pacific. 
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<p!  1  he  furrows  are  even  to  this  day 
\  i>il»le.”  says  Rivero.’  and  one  may 
make  out  just  such  marks  tcnlay 
:1  i^.  25).  They  are  precisely  like 
thitse  made  hy  the  plow  and  are 
lound  in  the  fields  in  the  nei^hbor- 
IkmkI  of  the  ruins.  In  addition 
to  the  immediate  site  the  valleys 
north  and  south  along  the  coast  for 
hundrwls  of  miles  were  tributary  to 
theCireat  (  himu  and  were  proba¬ 
bly  drawn  on  and  exploited  after 
the  iininemorial  jiracticeof  expand¬ 
ing  empires. 

Tni-  C  oast  X’ai.lkys  of  Pkrc 

To  understand  the  imixirtance 
of  the  site  and  its  place  in  the  cul¬ 
ture  of  its  time  we  may  well  take  a 
brief  excursion  into  the  history  of 
the  coastal  jK'oples,  keeping  in  mind 
the  well  marked  physical  environ¬ 
ment  in  which  that  history  un- 
foldeil.  Not  only  did  the  geograph¬ 
ical  features  of  the  region  leave 
their  impress  upon  the  material 
culture:  they  at  the  same  time 
limitt'd  the  scope  of  activities  of 
the  coastal  |K*oples  and  in  the  end 
had  much  to  do  with  their  final 
corupiest. 

The  coast  of  Peru  is  marked  by 
a  variety  of  terraces,  alluvial  fans, 
widespreading  deltas,  narrow  coast¬ 
al  plains,  and  uplifted  wave-cut 
shelves  that  result  in  a  patchy  dis¬ 
tribution  of  arable  land.  'Phere 
are  about  thirty  main  rivers  that 
come  down  from  the  .Xndes  flowing 
through  alluvial  valley  H(K)rs  and 
debouching  ujion  the  wirlespreading 
built  up. 

Prom  the  human  stand|M)int  it 


Fk;.  4 — Map  !*h(iwinK  tlu-  valleys  and  irri- 
Rated  land  of  the  Peruvian  coast.  The  dotted! 
line  b<*tween  the  crest  of  the  Maritime  Cor¬ 
dillera  (shown  by  a  dashetl  line),  and  the  shore 
line  delimits  the  mountain  zone  of  annual 
rains  and  the  coastal  zone  of  rains  at  intervals 
»)f  several  years.  Scale  ap|)roximately  1:13.- 
500.000. 

alluvial  fans  and  deltas  they  have 
is  the  distinguishing  feature  of  the 


•  M.  E.  Rivero  and  J.jJ.;von  Tschudi;  Peruvian  .XntiQuities,  transl.  by  F'.  L.  Hawks.  New  York. 
>•''53.  p.  Z64;  (]uote<l  from  Kiver<i‘s  earlier  work  of  1841. 
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cultivated  and  watered  tracts  that  they  are  relatively  small  in  size 
and  separated  from  each  other  by  wide  expanses  of  desert  or  arid 
mountain  spurs  and  isolated  ranges.  The  result  of  these  physical 
circumstances  is  well  marked  in  the  history  of  the  coastal  iK*nples. 
At  the  time  of  the  Inca  contiuest,  just  before  the  coming  of  the  Span¬ 
iards,  four  major  coastal  states  had  come  into  being,  after  a  histon 
of  con(|uest  and  re-concpiest  about  which  we  know  but  little  today 


»l 
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Fu;.  s — General  view  of  Chan-Chan  UH>kinK  seaward  (west). 


and  shall  know  little  until  extensive  archeological  work  has  been  done. 
On  the  north,  from  Tumbez  to  ('asma,  the  country  was  under  the 
rule  of  one  known  to  the  Incas  as  ('himu-C'apac,  or  the  Great  (  himu. 
Farther  south  the  Rimac  valley  at  the  present  site  of  Lima  and  other 
valleys  were  under  another  ruler  or  chief.  .Still  farther  south  was 
a  third,  and  the  southernmost  valleys  of  Peru,  including  the  regions 
of  Ica  and  Pisco,  were  under  the  rule  of  a  fourth  chief.^ 

Ancient  CTltckes 

Hrdlicka  has  given  a  description  of  the  material  culture.*  The 
houses  were  built  of  reeds  or  of  small  uncut  stones  or  sun-dried  bricks 
or  blocks.  Their  larger  structures  known  as  linacas  serxed  a  double 
purixise — as  places  of  ceremony  and  of  burial.  The  arts  of  weaving, 
using  the  native  cotton  and  llama  w(m)1,  and  of  {xittery  making  were 
well  advancefl.  Both  the  textiles  and  the  decoration  of  the  jx)tter>' 
show  a  considerable  variation  from  place  to  place  and  from  time  to 
time.  To  a  limited  degree  the  people  knew  how  to  work  copjier. 

•  P.  A.  Means:  .\  Survey  of  Ancient  Peruvian  .\rt,  Trans.  CoHHfrtii  uI  .Acad,  of  .Arts  and  Set.,  Nol. 
21.  lgi7.  pp.  315-442;  reference  on  p.  32Q. 

*  .-MeS  Hrdlifka:  .\nthrop»>loKical  Work  in  Peru  in  IQ13.  with  Notes  on  the  Pathology  of  the 
.Ancient  Peruvians.  .Stnilhsonian  .Misc.  Colls.,  \’ol.  61.  No.  18,  Wasliington.  1014. 
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silvir.  .iiul  ^old,  though  they  had  few  or  no  stone  implements.  They 
had  copiHT  axes  and  hoes,  wooden  clubs,  cop|x*r  knives,  slings  and 
Ixiws-aiul-arrows,  as  well  as  metal  or  stone  maces  that  served  as 
weapms.  I'hey  had  needles  of  bone  or  cactus  spine;  and  the  fisher¬ 
men  had  nets  and  sinkers,  reed  boats  or  balsas.  They  had  practically 
no  precious  stones;  but  they  used  beads,  seeds,  feathers,  yarn,  and 
(•loth!«  as  well  as  metal  objects  for  {xrsonal  decoration.  In  their 


Fu..  6 — tkiipral  view  of  Chan-Clian  I<K>kinK  northeast.  The  huaia  Esi)eranza  in  the  distance. 

{H)ttery  they  made  fretpient  use  of  molds  and  stamps  “and  were 
masters  at  imitating  natural  objects  and  animals  as  well  as  man.” 

Their  jM)ttery  in  particular  furnishes  valuable  evidence  of  the 
tultural  and  geographical  relationships  of  these  people.  Several 
strata  are  recognizable.  In  the  northern  coastal  region,  with  which 
we  are  here  concerned,  the  earliest  stage  is  known  as  proto-('himu. 
It  is  a  red-and-white  ware  and  is  identified  by  its  antiquity  and  sty¬ 
listic  uniformity  and  purity.  Kroeber**  considers  its  technical  and 
aesthetic  (jualities  such  as  could  only  be  pnKluced  by  a  population 
pnisjKTous  for  some  time  and  |M)ssessed  of  economic  surplus  and  lei¬ 
sure.  Like  the  proto-Nazca  culture  farther  south,  it  is  known  only 
ill  its  full  bl(M)m.  Knxber  draws  the  general  conclusion  that  the 
proto-f  himu,  for  all  its  aesthetic  superiority,  remained  a  local  style 
(KTurring  but  sparingly  in  adjacent  coastal  regions.  It  seems  to 
have  developerl  at  a  time  when  there  were  limited  communications 
between  the  coastal  groups  and  probably  when  the  people  were  di¬ 
vided  into  restricted  political  units.  On  historical  grounds  Means 
d^>  this  e|K)ch  as  prior  to  about  5(X)  A.  I).^ 

'  A.  L.  Krovbcr:  The  I  Mile  Pottery  Collections  from  M<K'he  and  the  t'hle  Pottery  Coll«*ctions 

?lrc>ni  Sujie.  f'm'r.  of  California  Puhls.  in  Amrr.  Archaeot.  and  lilhnot.,  Vol.  21,  1925,  pj).  191-264. 

P.  .\.  Means:  .An  Outline  of  the  Culture-Sequence  in  the  .Andean  .Area,  Proc.  n/th  Internatl. 
t  •  id  Amrritani.sls  Ifrld  al  Washington,  Dec.  27-31,  lOtS.  Washington.  IQI7.  pp.  236-252. 
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THE  GEOCiRAPHICAL  RPA'IEW 


The  succeeding  jx^riod  shows  the  penetration  of  Tiahuanacan 
influence.  Spreading  from  the  Titicaca  region  this  megalithic  culture 
gave  a  characteristic  stamp  over  a  wide  area  (see  Fig.  22).  A  |)erio(l 
of  debased  ty|x*s  followed,  and  then  local  styles  reapjx*ared,  notably 
in  the  red-white-black  ware  and  in  the  Chimu  ware,  the  last  finally 
showing  a  minor  Incan  influence. 

OKKil.N  OF  THE  RaCE 

All  who  have  written  of  the  coastal  peoples  assume  that  earlier 
primitive  periods  of  development  must  have  existed,  yet  no  traces 
have  so  far  been  found.  One  of  the  outstanding  objects  of  archeolog¬ 
ical  research  in  I’eru  today  is  to  ascertain  whether  excavations  in  the 
coastal  area  will  not  disclose  a  center  of  culture  from  which  the  proto- 
Chimu  and  proto-Nazca  were  derived.  Failure  in  this  attempt 
would  apparently  leave  no  other  hyjxrthesis  than  that  of  direct  im- 
jxrrtation  of  ready-made  culture  from  farther  north,  presumably 
from  ('entral  America. 

Anatomical  and  particularly  cranial  studies  show  that  the  Peru¬ 
vian  coast  for  a  space  of  about  six  hundred  miles  was  peopled  by  a 
well  marked  physical  tyjx*  of  Indian.®  “The  coast  jxrpulation  .  .  . 
was,  barring  some  intrusions  from  the  mountains,  of  the  Maya  type 
and  same  derivation.”® 

More  light  on  the  origin  of  the  race  might  be  shed  by  a  study  of 
the  philology’.  The  inhabitants  of  Chan-Chan  spoke  a  language 
known  as  ^’unga  (or  Yunca)  or  Mochica  t)f  which  today  vestiges 
survive  in  the  vicinity  of  Kten.  In  the  year  1644  P'ernando  de  la 
Carrera  wrote  a  grammar,  “Arte  de  la  lengua  Yunga,”  only  three 
copies  of  which  are  known  to  exist.  It  was  reprinted  in  a  limited 
e<lition  in  1880  under  the  care  of  Carlos  Paz  Soldan,  and,  based  on 
this,  a  version  by  Federico  X’illareal  of  the  University’  of  San  Marcos 
was  published  in  i()2i.“’  Dr.  X’illareal  includes  a  list  of  Mcnrhica 
words  of  current  sjH*ech  collected  from  an  inhabitant  of  titen.  Squier 
says  “The  inhabitants  of  the  Indian  village  of  Moche  still  speak  in 
confidential  intercourse,  the  ancient  language  of  the  Chimus,  which, 
from  all  I  can  learn,  is  identical  with  that  six)ken  in  the  village  of 
Ften  .  .  . 

•  Hnlli^ka.  op.  cil. 

*  Ales  Hrdli^ka:  The  People  of  the  Main  American  Cultures.  Proc,  Amer.  Philos,  Sot.,  Vol.  65. 
1926.  pp.  157-160;  reference  on  p.  159. 

*•  Fernando  de  la  Carrera:  Arte  de  la  lenKua  VunKa  de  los  valles  del  Obisiadi  de  Trujillo  con  un 
confesonario  y  todas  las  oraciones  cristianas  y  otras  cosas,  Lima.  1644;  2nd  edit..  Lima.  1880. 

Federico  Villareal:  La  lenicua  VunRa  o  Mochica;  Segun  cl  arte  publicado  cn  Lima  en  1644  {>01 
el  licenciado  D.  Fernando  de  la  Carrera.  Lima.  1921. 

•Attention  was  called  to  these  works  by  Prof.  M.  .A.  Saville.  Copies  of  the  1880  and  1921  volumes 
are  in  iM>ssession  of  the  Museum  of  the  .American  Indian.  Heye  Foundation.  New  York. 

>'  E.  G.  Squier:  Peru:  Incidents  of  Travel  and  Exidoration  in  the  Land  of  the  Incas.  New  York, 
1877.  p.  169. 


hi<..  7 — Knrlitications,  C'han-Clian.  The  walls  here  are  from  so  to  6o  feet  high. 

^l(;.  8 — Walls  of  buildiiiKS  at  Chan-Chan.  Note  the  reed  protruding  from  top  of  wall  at  right. 
Fn..  <> — I’art  of  the  fortifications  of  Chan-Chan, 
fii;.  10 — House  ruins  at  Chan-Chan. 


An  interior  view  in  the  luilace  of  tlie  (ireat  ('hiniu. 
A  street  in  flian-t'lian. 


An  interior  view  of  tlie  (lalace  of  the  (ireat  Cliimu,  taken  N-fore  the  rains. 
Kuins  at  flian-Chan.  Note  cheeker-lKiartl  motif  on  wall  in  center. 
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k.n.  17  and  i8— An  interior  view  in  the  [ulace  of  the  (Ireat  Chimu,  taken  res|)ectively  before  and 
■r  the  March  rains.  Tiie  top  frieze  of  leRendary  animats  in  Kinure  i*  has  now  entirely  disaptx-ared. 


Ira' 


IQ — Part  of  the  <lcf»*nsiv»*  wallsi  at  t'lian-C'han. 

20 — Kuins  at  (.'lian-t'han  showiiiK  damaKo  caus'd  by  erosion. 


History  and  Leokm) 

Hi>ti)rical  evidence  jtives  supix)rt  to  archeological  conclusions  re¬ 
garding  the  civilizations  of  the  Central  Andean  region.  Means  has 
sifted  the  evidence.  In  a  recent  paix*r  he  discusses  the  merits  of  the 
chief  sources,  including  Montesinos.*-  Imj^ortant  checks  on  the 
much  disi)uted  work  of  that  writer  are  the  chronicles  of  Fathers 
Miguel  Cahello  de  Balboa  and  Antonio  de  la  Calancha,  written 
resixrtivelv  in  the  latter  half  of  the  sixteenth  and  the  first  half  of  the 
seventeenth  centuries.  Both  afford  interesting  particulars  of  the 
coast  ci\  ilizations,  and  both  lay  stress  ujion  the  fact  that  the  coast 
|X)pulation  after  it  had  increased  to  a  certain  point  was  hard  put  to  find 
enough  food.  Cabello  attributes  the  folk  movements  on  the  coast 
chiefly  to  the  need  of  more  land.  C'abello  is  the  only  authority  that 
gives  any  tradition  res|x*cting  the  origin  of  the  coast  |x*ople.  He 
narrates  the  legend  of  the  ixople  of  the  Trujillo  region. 

In  the  dim  past  their  ancestors  came  from  the  north  by  sea,  ar¬ 
riving  by  means  of  a  great  fleet  of  balsas,  or  rafts.  The  legend  de¬ 
scribes  the  newcomers  as  highly  organized,  with  all  the  distinctions 
and  ser\  ices  of  a  court.  l’|M)n  the  death  of  the  ruler  there  were  eleven 
successors,  at  the  end  of  which  time  the  country  was  formed  into  a 
republic  in  which  state  it  existed  for  a  long  time  until  the  {xiwerful 
chief  (  himu-C'apac  in  the  ('hicama  valley  came  into  ix)wer.  He 
extended  the  borders  of  his  dominion,  making  vassals  of  conquered 
IK-oples  and  putting  over  them  governors  responsible  to  him.  Thus 
both  north  and  south  the  dynasty  of  the  Chimus  exacted  tribute, 
and  by  this  means  and  the  development  of  their  own  particular 
province  the  Chimu  kings  built  up  a  state  of  magnificence  and  cere- 
numial  that  no  doubt  augmented  in  a  moral  way  their  material  power. 
.Archeological  records  bear  this  out.  The  early  coast  ix)ttery  }X)rtrays 
scenes  from  a  well  develojxd  court  life,  and  its  importance  is  just 
in  pr(»iX)rtion  to  its  realistic  character.  It  had  not  yet  become  suffi¬ 
ciently  generalized  or  conventionalizetl  to  obscure  the  life  and  history 
of  the  |K*ople.  The  tendency  toward  conventionalization  makes  such 
evidence  of  less  and  less  value  as  time  g(xs  on.  Thus  the  Tiahuana- 
can  of  the  highlands  had  advanced  so  far  in  the  process  of  conven¬ 
tionalization  that  it  has  less  documentary  value. 

It  is  hardly  necessary  to  say  that  the  legends  and  traditions  are 
not  to  he  accepted  in  their  entirety.  However,  they  give  an  approxi¬ 
mate  idea  of  the  age  to  which  they  relate  and  the  source  and  the 
history  of  the  jx'oples  concerned,  and  that  they  are  authentic  in  parts 
is  well  >hown  by  their  references  to  some  of  the  physical  features  of 
tiKlay — the  terrible  HckkIs  that  were  followed  by  pestilence  and  hun¬ 
ger,  as  recited  by  ('abello  de  Balboa. 

■  1’.  Means:  .A  Study  of  Ancient  .Andean  Social  Institutions.  Trans.  Connectiiul  .-Xcad.  of  Arts 
onj  .s,,  .  v„i  1025.  pp.  407-460.  See  also  the  volume  on  .Montesiniw,  “  .Memorias  antiKuas  histori- 
:ie<de|  Peru  *'  in  the  Hakluyt  Series  (Ser.  2.  Vol.  48,  London.  1920)  translated  and  edited  by  .Means. 
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With  the  coming  of  the  Incas  the  histoiA*  of  the  coastal  rej^ion 
t(K)k  on  new  siJ^nit^cance.  If  the  C'hinui  rulers  had  advanced  into  the 
Andean  rejjion  before  the  Inca  period,  which  is  the  view  of  the  his¬ 
torian  Montesinos,  these  incursions  were  stopiH*d  by  the  Incas  bv 
means  of  fortifications  on  the  west,  just  as  similar  fortifications  in 

key  situations  mark  the  outixists  of 
empire  on  the  eastern  border  of  the 
cordillera  during  the  Inca  and  pre-Inca 
IK‘riods.  When  the  Incas  entered  on 
their  {xilicy  of  expansion  the  Chimus. 
encouragt'd  by  the  ease  of  life  in  their 
fertile  valleys  and  the  tribute  due  their 
earlier  conriuests,  api^ear  to  have  laiised 
into  a  state  of  laxity  and  sluggishness 
The  decisive  battle  between  the  two 
hmipires  w  as  fought  at  Parmunca  (Par- 
amonga,  see  Fig.  4).  This  Chimu  for¬ 
tress  was  on  the  same  general  lines  as 
C"han-Chan,  the  same  stuccos,  paint¬ 
ings,  and  the  like.  Of  its  three  parallel 
lines  of  adobe  walls  the  exterior  meas¬ 
ured  seven  hundred  and  the  inner  six 
hundred  feet  in  length,  and  they  had 
salients  that  extended  ninety  feet  for¬ 
ward.  Failing  in  direct  assault  uixin 
the  stronghold,  the  Inca  t(K>k  his  ixisi- 
tion  on  the  high  grounds  and,  in  the 
f(K)thills  near  (  han-Chan,  jxissessed 
himself  of  the  ravines  and  river  courses 
that  supplied  the  plain  with  water. 
There,  by  constructing  dams  and  diverting  the  streams,  he  brought 
about  a  terrible  drought ;  he  also  threatened  to  deprive  the  Chimus  of 
the  light,  as  he  had  deprived  them  of  water,  if  they  did  not  capit¬ 
ulate.  Their  capital  was  destroyed,  and  many  of  the  jieople  were 
transjK)rted  to  other  provinces,  the  remnants  of  ix)pulation  Ixdng 
left  with  local  chieftains  as  governors,  tributary  to  the  Inca.  These 
events  t(K)k  place  about  the  year  1400,  or  130  years  before  the  coining 
of  the  Spaniards. 


Fig.  21 — Figures  in  high  relief  on  wall. 


The  Ruins  and  Their  .Appearance  Today 


With  this  brief  outline  of  the  history  and  cultural  character  of  the 
coastal  iH'oples  we  may  turn  to  a  more  detailed  description  of  the 
ruins  themselves  as  they  now  apix^ar.  They  are  particularly  interest¬ 
ing  in  their  prescMit  asjxxt  because  of  the  effects  of  the  destructive 
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rain>  <>f  March.  1925,  mentioned  above.**  The  accompanying  photo- 
^aaphs  show  cjuite  clearly  how  great  were  the  effects  of  the  falling 
rain  and  the  rainwash  and  what  serious  losses  will  be  sustained  if 
there  is  any  further  delay  in  the  systematic  and  thorough  study  of 
these  notable  structures.  At  first 
\iew  the  ruins  present  the  apjiear- 
ance  of  a  labyrinth,  a  confused  jum¬ 
ble  of  fallen  walls  and  debris,  but 
closer  observation  reveals  streets, 
courts,  walls,  houses,  reservoirs, 
and  sunken  gardens  laid  out  with 
great  skill  and  exactness.  The  ruins 
of  great  palaces  with  their  halls, 
gardens,  and  spacious  patios  are 
still  to  be  seen.  The  city  itself, 
the  gardens,  fields,  and  patios  were 
once  well-watered  by  a  great  canal 
which  now  only  apiH*ars  as  the  bed 
of  a  diA-  creek  or  brook  leading  from 
the  river  .Moche. 

The  structures  are  of  cascajo 
(coarse  gravel)  mixed  with  a  ce¬ 
ment -like  mud  into  a  material  of 
great  consistency  and  strength. 

The  walls  are  quite  high  and  of 
considerable  thickness,  some  of 
them  rising  to  30  or  40  feet  with  a 
thickness  of  nine  or  ten  feet  at  the 
base,  and  inclined  slightly  inward 
with  their  surfaces  converging  to¬ 
ward  the  top  to  give  them  greater 
stability.  Ax  the  tops,  abraded  by 
the  winds  and  eroded  by  the  rains, 
which  come  at  rare  intervals,  are 
to  be  seen  the  tips  of  reeds  (Fig.  8), 

a[)parently  used  as  guides  to  mark  the  courses  of  the  walls  during  the 
process  of  building.  From  paintings  on  some  of  the  pottery  unearthed 
in  the  ruins  we  know  that  the  r(K)fs  had  considerable  slope  and  that 
they  terminated  in  a  ridge  of  adobes  or  sun-dried  bricks.  Scjuier** 
comments  as  follows:  “The  roofs  were  not  flat,  but,  as  shown  l)y  the 
gables  of  the  various  buildings,  sharply  pitched  ...”  The 
d(M)rways.  like  the  walls,  converged  toward  the  top.  They  were  closed 

tor  a  Kcm-ral  account  ot  Ih**  rains  on  the  Peruvian  coast  see  R.  C.  Murphy;  Oceanic  and  Clima- 
Ut  I  Ix-noniena  .VonK  the  West  Coast  of  South  America  DuriiiK  lOiS.  Gfogr.  Rfv.,  \’ol.  i6.  ig26,  pp. 

Data  and  ptiotoKraphs  for  Truiillo  were  furnisiied  by  the  present  writer. 

"  0/1.  fit.,  p.  if)i. 


Kio.  22 — Map  showiuK  the  pre-Inca  cultural 
regions  of  the  Centra!  .Andes.  .After  Map  i 
in  P.  .A.  Means:  .An  Outline  of  the  Culture 
Sequence  in  the  .Andean  .Area.  Proc.  tvth 
Inlernatl.  Congr.  of  .Xmeriianisls,  Held  at 
Washington,  Dee.  27-31,  /y/j.  Washington, 
igi7. 
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by  reecl  mats  or  by  skins,  since  carpentry  was  little  developed.  1  rees 
are  scarce  along  the  coast,  and  timber  from  distant  sources  was  not 
available.  In  construction  work  hewn  w(K)d  was  used,  as  shown  bv 
S<iuier,  who  reix)rts  the  recovery  of  a  beam  of  algarroba  wood  five 
feet  long  and  nine  inches  by  five  inches  in  cross  section  supporting  the 
roof  of  a  passage.  Despite  the  limited  (Kcurrence  of  the  material  the 


Fiii.  2J — Burial  niches  in  wall. 


|KM)ple  were  masters  at  wood  carving,  as  is  attested  by  remarkable 
examples  taken  from  the  ruins. 

Within  the  angle  formed  by  the  nnif  and  in  the  center  of  the  walls 
ojHMied  windows  of  circular  form.  From  apiwarances  the  houses 
were  but  jMMirly  ventilated,  the  principal  function  of  the  windows 
being  to  allow  the  esca|H*  of  smoke.  Some  of  the  edifices — temples 
in  all  probability — were  built  on  mounds  esi)ecially  raised  for  the 
pur|)ose,  calling  to  mind  the  ruins  of  I  xmal,  Palentpie,  and  other 
places  in  the  north.  Some  notable  hitacas,  or  burial  mounds,  still 
exist,  the  largest  of  these  being  Hs|K*ranza  (formerly  known  as  Del 
ObisjB))  tcnlay  badly  defaced  by  the  ruthlessness  of  treasure  hunters. 
This  huaca  contains  fifty  million  cubic  feet  of  material.  The  most 
famous  of  all  the  hitacas,  however,  is  K1  Peje  C'hico  (The  Little  Fish) 
or  Toledo,  from  which  considerable  treasure  in  the  form  of  gold  and 
silver  objects  has  been  taken,  Hutchinson'^  obtained  from  a  reliable 
countryman  a  treasure  record  copied  from  the  original  accounts  in 
the  archives  of  the  municipality  of  Trujillo.  The  entries  were  taken 
from  the  IxMik  of  "Fifths  of  the  Treasury”  fi^r  the  years  1577  and 
157S  and  refer  to  the  Royal  Fifth  which  was  paid  into  the  treasury 

**  T.  J.  Mutcliinson:  Two  War*  in  Peru,  with  Exploration  of  It#  Antiquities,  2  vols.,  Lonilon. 
1873;  reference  in  \'ol.  2,  pp.  153-160. 
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a-  a  tax,  determined  on  the  basis  of  the  weight  of  the  gold  and  silver 
(ihjec'ts.  The  figures  relate  exclusively  to  the  Huaca  of  Toledo.  In 
, different  dates,  11,318  gold  pesos  (Spanish  dollars)  were 
|)aid  in.  In  1578,  on  six  different  dates,  additional  sums  totaling 
j()6.K5b  gold  pesos  were  paid.  Rivero  and  von  Tschudi'®  report 
that  from  the  Ixwtks  of  the  royal  coffers  of  Trujillo  of  1566  Gutierrez 


Fig.  24 — Post  office  box-like  receptacles  in  wall. 


of  Toledo  recorded  the  king’s  fifth  as  85,547  dollars  in  gold  (also 
from  the  Huaca  of  Toletlo);  and  in  1592,  47,020  dollars.  Midden- 
dorf'  makes  a  critical  comparison  of  the  statistics  available  and 
concludes  that  the  total  of  the  king’s  fifth  between  1566  and  1592 
reco\ered  from  the  Huaca  de  Toledo  amounted  to  941,054  gold  dol¬ 
lars,  which  means  that  the  value  was  perhaps  little  less  than  one- 
and-one-half  million  dollars  at  present  standard  of  currency,  not  tak¬ 
ing  into  account  the  difference  in  the  value  of  money  between  then 
and  now.  Since  this  sum  represented  the  king’s  fifth  only,  the  total 
\alue  of  the  treasure  recovered  from  this  one  spot  was  between  five 
and  seNen  million  dollars. 

The  palaces  were  rectangular  in  form,  and  some  of  them  covered 
as  much  as  fKK),ooo  square  feet.  Gne  in  particular  is  unique  in  that 
it  has  nine  rows  of  small  cells,  in  groups  of  five,  numbering  45  in  all, 
each  14  feet  long  by  8  wide  and  9  high.  It  has  been  thought  that 
these  were  for  prisoners,  since  the  walls  at  this  point  have  large  stones 
imbedded  in  them.  In  other  parts  of  the  ruins,  however,  these  small 
cells  are  found  but  without  excessive  strength  of  walls,  so  that  they 
may  well  have  been  user!  to  store  treasure,  clothing,  utensils,  arms, 

■'  <>/).  fit.,  p.  2f)8. 

'•  K.  \\.  Micldendorf;  P»tu;  H<s>bachtunKen  und  Sludien  Ubor  das  Land  und  9«*ine  Bfwohner 
'  '  .  Bt-rlin,  iRg4;  rt-ference  in  \’ol.  2,  p.  j-g. 


■Huaca  in  the  Chicama  valley  with  ruins  of  a  Catholic  church  built  thereon. 
•The  town  of  Viru  with  fiuara  near  by. 


Fig.  2q— Tile  Muaca  of  the  Sun  (we  Kik.  i).  Trujillo  is  to  the  rislit  beyond  the  lowest  part  of  the 
Muaiu;  Iteyond  the  hiithest  part,  on  the  horizon,  is  Huanchaco;  midway  between  the  two  points  lies 
Chan-Chan. 

Fig.  .to — Near  view  of  the  Huaca  of  the  Sun,  showing  the  terrible  damage  causiMl  by  erosion  and 
slides  as  a  result  of  the  rains  of  March,  1025. 


31  and  32 — Mural  (KiintinKS,  Huaca  of  the  Moon.  The  colors  used  are  black,  reds,  orange, 
and  blues  on  a  white  ground.  Some  figures  have  bt'en  sketche<l  in  but  not  colored. 
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or  the  like.  .Another  palace  which,  according  to  Feyj6o  de  Sisa” 
(a  iK)litical  officer  in  the  time  of  the  X’iceroy  de  Sufterunda  during  the 
reign  of  C  arlos  III,  1745  to  1761),  helongerl  to  the  chief,  is  peculiar 
in  that  it  is  built  adjoining  the  liuaca  of  Vomayocgoan.  This  htiaca 
was  the  burial  place  of  the  sovereigns  of  the  C  himu.  It  incloses 
various  galleries  and  small  r(K)ms  lined  with  honeycomb-like  niches 
in  the  opj^osite  walls  on  both  sides  of  the  entrance,  and  it  was  near 
these  that  the  Spaniards  found  mummies  dressed  in  richly  woven 
w(K)len  garments  and  adorned  with  gold  and  silver  ornaments  in  the 

form  of  fishes  and 
other  animals.  .A- 
mong  other  objects 
found,  we  are  told, 
were  some  that  rep¬ 
resented  insects  in 
which  “the  center  of 
gravity  was  so  well 
studied  that  when 
thrown  into  the  air 
they  imitated  flight 
before  falling  to  the 
earth.”  Thewallsof 

Fig.  3J — A  wonderful  i-xample  of  Cliimu  or  pre-Chimu  pottery  of  •  principal  lOOm 

the  earliest  iieriod.  This  i)aiticular  piece  represents  a  funeral  scene.  of  this  great  palace 

measurefl  45  feet  in 

length.  .Adjoining  it  was  a  sort  of  living  rcKim  whose  walls  were  won¬ 
derful  examples  of  the  mason’s  art.  A  number  of  doors  gave  access 
to  other  smaller  nKims.  This  may  have  been  the  living  nnim  of  the 
ruler,  and  the  other  smaller  ones  those  of  his  wives  and  concubines. 

The  walls  of  both  palaces  and  of  many  other  buildings — possibly 
all  of  them — were  profusely  decoratefl  in  high  relief,  some  worked  in 
plaster  in  the  form  of  animals,  stars,  leaves,  circles,  and  complicated 
interlaced  lines  similar  to  some  of  the  C  hinese  ideographs  and  executed 
with  admirable  regularity  and  precision.  The  friezes  stfKKl  out  from 
a  painted  background  of  bright  colors  which  have  entirely  disap|)eared 
but  which  have  been  seen  by  some  of  the  oldest  inhabitants  now 
living  in  Trujillo.  The  climate  and  relatively  drx*  atmosphere  aided 
greatly  in  the  preservation  of  these  decorations.  Some  particularly 
interesting  mural  paintings  from  the  near-by  Huaca  of  the  Mcnm  (see 
Fig.  i)  are  shown  in  Figures  31  and  32. 

Tanks,  baths,  gardens,  and  avenues  adorned  the  city.  The  tanks 
are  still  to  be  seen,  and  the  fact  that  they  were  dug  down  to  water  is 
attestefl  at  this  day  by  the  existence  of  green  plots  upon  the  tank 


MiKUcl  FciilV)  dc  S>sa:  Rclacion  dcscriptiva  dc  la  ciudad,  y  provincia  dc  Truxillo  del  Peru, 
con  noticias  cxactas  de  su  estado  [xtlitico,  Madrid, 


— Examples  of  the  art  of  the  Chimu  potters,  shouinR  their  extraordinary  skill  in  depicting 
facial  expression. 


rioors — j)raclically  the  only  plant  life  still  to  he  fouml  in  the  ruins. 
One  measures  txx)  yards  in  length  by  50  in  width,  and  another  ap¬ 
proximately  5(K)  feet  in  length  by  195  in  width  and  60  in  depth. 

Outside  of  the  Chan-Chan  area  and  east  by  north  of  Trujillo  was 
(die  of  the  principal  reservoirs.™  Wiener  presents  a  plan  in  detail 
of  the  atpieducts  about  the  site  of  Chan-C'han,  but  one  gathers  from 
his  description  and  plan  that  only  the  principal  afiueducts  can  be 
seen  tcnlay  and  the  smaller  distributaries  are  to  be  inferred.  In  any 
case,  the  large  reservoir  now  called  “La  Manpuesteria”  was  fed  by 


JS — Examples  of  Chimu  copper  work.  Erom  left  to  right:  man  rowing  a  balsa;  two  monkeys, 
one  rarr>-inK  a  basket  on  his  back,  the  other  in  act  of  throwing  a  ball;  ball  with  four  monkey-like  animals 
climbing  ui>  sides,  probably  tied  to  a  thong  and  used  as  a  weaiK)n;  man  adjusting  pack  on  his  back; 
man  carr>-ing  olla  and  blowing  conch,  and  hunter  carrying  a  deer.  (Erom  the  Holstein  collection  at 
the  .\merican  Museum  of  Natural  HisU)ry,  New  York.) 

'*S<juier,  op.  fit.,  p.  155.  gives  the  dimensions  of  one  as  450  feet  long  by  19s  feet  wide  by  60  feel 
di-ej,  and  says  that  there  are  a  hundre<l  others  of  larger  or  smaller  size. 

■“  It  is  shown  utxm  HrdliCka's  map.  .\nthropological  Work  in  Peru.  p.  47,  and  in  Wiener,  op.  cit., 
I'  but  the  latter  has  a  wrong  orientation  upon  his  map.  cast  being  given  as  north. 
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the  river  Moche.  By  means  of  this  and  other  reservoirs  the  plain 
about  C'han-C'han  was  irrigated  and  the  city  reservoirs  kept  filled 
for  the  needs  of  a  great  [H)pulation  even  when  the  river  Moche  was 
at  low-water  stages  or  when  the  season  was  particularly  dry.  Clearly 


Fig.  36 — Ruins  of  fort  in  the  Viru  valley. 


such  elaborate  works  can  only  mean  a  jwpulation  so  large  as  to  put 
to  the  test  their  utmost  skill  in  finding  the  necessary  water  supply. 

That  these  jx^ople  were  skillful  artisans  in  gold,  silver,  copix*r, 
w(M)d,  and  clay  is  attested  by  the  fact  already  mentionetl  that  won¬ 
derful  sjxcimens  have  been  taken  from  the  ruins  in  past  years  and  are 
still  occasionally  found.  Xo  one  can  examine  the  accompanying 
photographs  or  the  published  illustrations  of  C'himu  art*‘  without 
experiencing  great  surprise  first  at  the  (juite  remarkable  realistic  quali¬ 
ty  of  the  jxftlery,  the  wide  range  of  rejiresentation  calling  for  an 
efjually  wide  range  of  technical  skill  and  artistic  expression.  They 
showed  great  skill  in  depicting  facial  expressions,  and  every  human 
emotion  from  agony  to  mirth  is  registered  in  this  form.  In  a  relatively 
short  time  a  jxople  of  unusual  capacity  and  intelligence  was  able  to 
take  care  of  the  material  side  of  life,  construct  great  engineering  works, 
build  massive  and  time-defying  monuments,  and  with  it  all  develop 

»■  .\s  Riven,  for  instana-.  in  Middendorf.  op.  at.,  Vol.  2,  pp.  390.  joi.  303.  in  Kroeber's  reproduclioa 
of  tiRures  from  tfie  I'hle  collection,  or  in  the  superbly  illustrated  volume  by  Walter  I.ehmann  and 
Heinrich  Doering:  KunstReschichte  des  alten  Peru.  Berlin,  19^4. 
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an  i  tlectlve  and  powerful  political  and  social  organization  that  reached 
its  cultural  climax  in  a  very  high  level  of  specialized  forms  of  art. 

The  ruins  of  C'han-Chan  are  ttxlay  in  a  ver>'  poor  state  of  preserva¬ 
tion,  in  part  by  the  ruthlessness  of  treasure  hunters  who  have  plied 
their  t<K)ls  without  regard  for  the  scientific  interests  the  ruins  hold. 
Seismic  disturbances  and  meteorological  phenomena,  which  have 
(K'curred  at  intervals,  have  also  done  their  share  of  destruction.  An 
eartluiuake  on  February  14,  i6iq,  razed  everv^  house  in  Trujillo  within 
the  space  of  one  minute;  another  on  January  6,  1725,  was  but  slightly 
less  severe:  in  1739  a  third  one  occurred.  Paz  Soldan  states  that  the 
great  earthtjuake  of  1687  made  vast  tracts  sterile. **  Feijoo  de  Sosa 
rep)ris  similar  soil  effects  at  Lima.  Owing  to  the  apparent  flexibility 
(»f  the  material  and  the  construction  of  the  walls,  Chan-Chan  seems 
to  have  suffered  less  from  earthquakes  than  from  the  rains  which 
ai)|)t*ar  to  occur  in  cycles  at  considerable  intervals.  The  rains  of 
1701,  1720.  and  1891  must  have  done  great  damage  to  the  ruins, 
judging  by  effects  observable  from  the  rains  of  March,  1925. 

“  Matm  Paz  Sildan:  OcoRrafia  (let  Peru,  Vot.  l.  Paris,  i86j,  p.  ziz. 

F«Mj<'>o  de  Sosa  mentions  the  rains  of  17ZO.  I7z8,  and  1747  as  especially  noteworthy. 
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THE  CAMINO  DEL  DIABLO:  WITH  NOTES  ON  A 
JOURNEY  IN  1925 


Godfrey  Sykes 
Desert  Laboratory,  Tucson,  Arizona 

I ''UK  rc)a<l  from  Ajo  to  Vunia  by  the  Camino  del  Diablo  (“devil’s  road") 
is  probably  the  most  difficult  and  dangerous  route  in  the  Papago  country. 
The  region  west  of  the  Growler  Mountains,  east  of  the  bluffs  of  Colorado 
River,  and  south  of  the  Southern  Pacific  Railroad,  an  area  6o  miles  wide  on  the  east 
and  20  miles  wide  on  the  west  and  nearly  i(X)  miles  long,  has  only  one  i)erinanent 
inhabitant,  who  is  the  caretaker  at  the  Fortuna  mine.' 

The  Camino  del  Diablo  follows  quite  closely  the  United  States- 
Mexican  Itorder  (see  Fig.  i).  The  alx)ve  quotation  descril)es  the 
northern  part  of  the  regit)n  through  which  it  runs:  the  southern,  or 
Mexican,  part  is  drier  and  if  possible  less  inhabited  over  a  vast 
extent. 

K.\rly  Tk.wkleks 

The  first  recorded  journey  over  this  famous  road  was  made  early 
in  the  year  Uhjc)  by  Father  Eusabius  Kino,  the  pioneer  missionary 
amongst  the  various  Indian  tril)es  of  Pimeria  Alta  and  Fapagueria— 
today  southern  Arizona  and  northern  Sonora.  Accompanied  by 
C'ommander  Juan  Matheo  Mange,  Father  Adamo  Cilig,  and  a  nu¬ 
merous  retinue  of  servants,  Indian  guides,  and  camp  followers,  to¬ 
gether  with  some  ninety  head  of  pack  and  riding  animals.  Father 
Kino  left  the  outlying  Spanish  settlements  on  the  Magdalena  River 
on  an  exixxlition  to  the  distant  Indian  trilx's  along  the  lower  (iila. 

It  is  difficult  to  identify  the  exact  course  taken,  even  with  a  thor¬ 
ough  knowledge  of  the  region  and  the  help  afforded  by  the  map  and 
diary  of  Kino  and  the  journal  of  Mange,  but  there  is  little  doubt  that 
it  approximated  pretty  closely  to  the  route  followed  b\'  Kino  U{X)n 
several  subsequent  occasions,  which  in  part  develo(X*d  into  and  gained 
unenviable  notoriety  a  hundred  and  fifty  years  later  as  the  dreaded 
(  amino  del  Diablo. 

The  Kino-Mange  party  made  their  journey  in  midwinter,  and,  as 
they  had  l)een  delayed  by’  heavy’  rains  Ixdore  leaving  the  Spanish 
settlements,  the  season  was  undoubtedly  a  favorable  one  for  crossing 
the  desert.  They’  traveled,  under  Indian  guidance,  first  towards 
the  north  to  Tubutama  and  Saric,  then  almost  due  west  until  they 

>  Kirk  Bryan:  The  Fapago  Country,  Arizona:  A  Geographic.  Geologic,  and  Hydrologic  Re¬ 
connaissance  with  a  Guide  to  Dewrt  Watering  Places,  L’.  5.  Grot.  Surrey  Walrr-Supply  Paper  499. 
Washington,  1925.  p.  413. 
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iintj)iH.*d  into  the  drainage  of  the  Rio  Papago,  or  Sonoita  River.  The 
little  Indian  settlement  of  Sonoita,  which  has  survived  as  the  small 
Mexican  hamlet  of  the  same  name,  was  then,  as  it  remains  today,  the 
last  f<K'Us  of  human  activity  towards  the  northwest.  Indian  guides 
lor  the  desert  were  secured  at  this  place,  water  was  obtained  at  the 
associated  watering  place  of  Carrizal,  and  the  fifty-three  leagues 


IMAJAS  ATLAS  ' 
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Fu..  I— Sketch  map  of  soutliweslern  Arizona  and  northwestern  Sonora  showing  I  fie  location  of 
the  (  amino  del  Diablo.  Scale  1:3,600,000. 


which  remained  between  there  and  the  Gila  were  safely  traversed  in 
five  days. 

The  route  forms  a  chord  to  the  great  arc  made  by  the  upjier  Altar, 
Santa  (  ruz,  and  Gila  valleys;  which  was  otherwise  the  logical  route  to 
have  followed,  inasmuch  as  water  and  forage  for  their  animals  would 
have  been  pretty  well  assured.  The  saving  in  distance  was  a  very 
siihstaniial  one,  however,  the  total  mileage  l)eing  some  two  hundred 
and  thirty  as  against  nearly  four  hundred  for  the  longer  but  safer  way. 

There  is  no  record  available  of  any  further  use  of  the  desert  route 
hy  white  travelers  for  many  years  after  Kino’s  time;  but,  as  Spain 
Uytan  to  develop  {xissessions  and  interests  in  California  Alta  in  the 
last  (juarter  of  the  eighteenth  century,  it  again  became  a  recognized 
line  of  communication  l)etw'een  the  Sonoran  settlements  and  the  west¬ 
ern  coast  and  began  to  take  its  heavy  toll  of  human  and  animal  life. 

l  ather  (iarces  traveled  from  the  Magdalena  settlements  to  the 
nioiith  of  the  Gila  in  1772  by  way  of  the  desert  and  acted  as  unofficial 
snide  for  the  expedition  of  Commander  Juan  Bautista  de  Anza  over 
the  same  route  in  Januarv,  1774.  By  this  time  the  name,  Camino 
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del  Diablo,  seems  to  have  been  established  and  applied  to  the  par¬ 
ticularly  hazardous  hundred  and  fifty  miles  which  must  l)e  traversed 
l)etween  Sonoita  and  the  Gila. 

Between  these  two  points  water  can  be  found,  and  then  in  verv 
limited  quantity,  at  only'  two  places,  with  the  added  possibility  after 
heavy  rainfall  of  a  further  scanty'  but  evanescent  supply  at  one  other 
spot.  The  two  more-or-less  assured  natural  supplies  are  in  tinajas, 
natural  eroded  basins  in  the  rocky  mountain  sides,  which  serve  as 
concentration  points  and  catchment  basins  for  rain  water.  The  occa¬ 
sional  supply  is  in  a  series  of  charcos,  shallow  p<x)ls,  where  the  soil  is  F 
sufficiently'  impervious  to  retain  water  until  it  is  dried  up  by  evapo-  11 
ration.  Forajje  of  any  description  is  scant  except  for  brief  periods  I 
after  the  infrequent  rains  and  even  then  is  poor  and  unsustaining  I 
in  quality'. 

Even  to  the  seasoned  and  reasonably'  well-equipped  desert  traveler 
such  a  journey'  involves  some  serious  risk,  especially  during  the  hotter 
months  of  the  year,  through  the  possible  breakdown  of  equipment, 
loss  or  exhaustion  of  stock,  or  failure  to  find  a  supply  of  water  at 
known  watering  places;  while  for  those  whose  equipment  or  strength 
does  not  reach  a  certain  rather  definite  standard,  disaster  is  almost 
certain. 

Later  1-se  of  the  Road 

It  was  during  the  period  of  the  first  great  overland  rush  to  Cali¬ 
fornia,  l)eginning  in  1849  and  lasting  through  the  early  fifties,  that  H 
travel  along  the  Camino  del  Diablo  reached  its  maximum  and  the  H 
loss  of  life  Ijecame  most  appalling.  Parties  were  hurriedly  and  inade-  f. 

quately'  organized  and  equipped  at  various  points  along  the  Texas  f| 

frontier  and  did  not  realize  the  danger  they'  were  involved  in  until 
the  small  Sonoran  settlements  were  left  behind  and  the  desert  was  • 
actually  surrounding  them. 

\’arious  estimates  have  lieen  made  as  to  the  deaths  from  thirst 
and  other  mischance  l^etween  Sonoita  and  the  Colorado  during  these 
few  years  of  wild  e.xcitement;  some  placing  the  numliers  at  hundreds, 
others  at  thousands.  The  facts  can  never  l)e  known,  but  it  is  significant 
that  over  fifty  rude  graves  can  l)e  counted  still  in  one  small  area  at 
the  ffK)t  of  the  rocky  chine  which  contains  the  Tinajas  Altas.  Numer¬ 
ous  others  can  l)e  identified  along  the  route,  in  spite  of  the  obliteration 
due  to  time,  wind,  and  occasional  torrential  rains,  and  of  the  probabil-  ^ 
ity  that  the  actual  line  of  travel  was  several  miles  in  width  except  at 
certain  focal  points  such  as  the  tinajas. 

Placer  gold  was  discovered  at  Vclrious  places  in  the  Colorado  11 
valley'  just  liefore  i860,  and  another  wave  of  excited  gold  seekers  jI 
l)egan  to  pass  over  the  desert  to  reach  the  new  camps.  These  travelers 
were  mostly  Mexicans  from  Sonora  and  other  near-by  Mexican  ] 
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states.  The  loss  of  life  was  again  ver\'  heavy,  and  in  a  few  years  the 
road  was  almost  abandoned,  even  by  these  native  Sonorans,  as  l)eing 
tcK)  dangerous.  The  alternative  route  along  the  Gila  was  commonly 
used  l)efore  the  mid-sixties. 

The  region  has  remained  entirely  undeveloped  and  practically 
unknown  from  that  day  to  this,  save  for  an  occasional  mining  prospect 
in  some  of  the  surrounding  mountain  ranges.  The  old  road  itself 
is  but  seldom  traveled,  although  two  wells  in  which  water  can  always 
l>e  obtained  now  exist,  one  at  either  end  of  the  most  dreaded  stretch. 

The  International  Boundary  Commission,  which  surveyed  and 
remarked  the  Ixiundary  line  between  the  years  1891  and  1896,  exam¬ 
ined  the  lx)rder  strip,  which  includes  a  large  portion  of  the  old  Camino, 
quite  thoroughly'  in  the  course  of  their  work,  and  the  description  of  it 
given  in  the  official  report  merits  quotation : 

During;  the  “early  sixties”  there  was  a  large  influx  of  Mexicans  from  Sonora 
to  the  gold  diggings  on  the  Colorado  River,  and  an  enterprising  Mexican  dug  two 
wells  near  the  road,  in  the  Tule  Mountains,  built  a  small  adobe  house,  and  occupied 
it  with  his  family  for  two  years,  for  the  punx)se  of  selling  water  to  travelers.  But  the 
deaths  from  thirst  along  this  route  became  so  frequent  that  the  road  was  soon  a- 
bandoned,  and  for  over  twenty  years  had  remained  unused.  Having  accidentally 
learned  of  the  former  existence  of  these  old  wells,  which  are  not  shown  on  any  maps, 
arrangements  were  made  to  have  them  cleaned  out  as  soon  as  {xissible.  This  was 
done  by  a  {)arty  of  .Mexicans  and  I’a|)agos  from  Sonoyta,  who  found  them  almost 
fille<l  up. 

These  imjxjrtant  wells  are  situated  on  the  road  about  5  miles  north  of  the  point 
where  the  line  crosses  the  summit  of  the  Sierra  del  Tule,  and  when  thoroughly  cleaned 
out  yield  a  supply  of  about  500  gallons  |)er  day.  The  water  is  beautifully  clear,  but 
owing  to  the  presence  of  minerals  has  a  vile  taste  and  is  very  unwholesome.  Near 
the  wells  stand  the  ruins  of  the  old  adobe  house,  the  only  building  between  Quito- 
baquita  and  the  Colorado  River,* 

At  the  present  time  only  one  of  these  two  wells  is  in  repair.  It 
is  maintained  as  a  desert  watering  place  by'  Yuma  County  and  has 
one  of  the  excellent  signposts  established  by  the  I’nited  States  Cieo- 
logical  Survey  placed  close  to  it.  The  report  continues; 

The  road  between  .Agua  Dulce  and  Yuma  is  for  the  most  part  very  heax-y,  and, 
until  the  Tule  Wells  were  reojjened,  no  certain  supply  of  water  could  be  countetl  on 
between  .■Xgua  Dulce  and  the  Colorado  River.  This  road  is  appropriately  called  by 
the  Mexicans  “El  camino  del  Diablo.”  When  traveling  it  for  the  first  time,  alone  or 
with  but  few  companions,  it  is  hard  to  imagine  a  more  desolate  or  depressing  ride. 
Mile  after  mile  the  journey  stretches  through  this  land  of  “silence,  solitude,  and 
sunshine,”  with  little  to  distract  the  eye  from  the  awful  surrounding  tlreariness  and 
desolation  except  the  bleaching  skeletons  of  horses  and  the  painfully  frequent  crosses 
which  mark  the  graves  of  those  who  jierished  of  thirst — grim  and  suggestive  reminders 
when  the  traveler’s  supply  of  water  is  running  low.  In  a  single  day's  ride  sixty-fi« 
of  these  graves  were  counted  by  the  roadside,  one  containing  an  entire  family,  whose 
horses  gave  out  and  who,  unable  to  cross  the  scorching  desert  on  foot,  all  perished 

»  Rpiwrt  of  the  Boundary  Commission  ui>on  the  Surx-ey  and  Re-marking  of  the  Boundary  Between 
the  United  States  and  Mexico  West  of  the  Rio  Grande,  1891  to  1896.  Washington,  1898.  Part  II. 
pp.  24-25. 


\>Retation  amoriKst  rock*  at  Tulc  Tanks  (principally  Ehiphrinm  microphyilum) 
-A  roadside  Rrave  on  the  Camino  del  Diablo. 
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together  of  thirst.  Their  bodies  were  found  by  some  travelers  during  the  following 
rainy  season,  and  were  all  buried  in  one  grave,  which  is  covered  with  a  cross  of  ^tnn^ 
and  surrounde<l  with  a  large  circle  of  stones,  inside  of  which  not  a  bush  nor  a  blade  of 
grass  grows.  Near  by  lie  the  skeletons  of  their  horses  and  the  broken  fragments  of 
their  water  bottles. 

During  the  few  years  that  this  road  was  much  traveled,  over  400  persons  were 
said  to  have  perished  of  thirst  between  Sonoyta  and  Yuma,  a  record  probably  with¬ 
out  a  parallel  in  North  America.* 

The  other  well  now  existing  on  the  old  Camino  is  a  deep  bore  known 
as  the  Papago  Well,  and  this  is  also  marked  by  a  desert  signboard. 
(Obtaining  water  from  it  is  a  rather  lalxirious  process,  the  only  means 
of  raising  it  being  a  sand  “pump,”  which  is  lowered  into  the  bore  by  a 
winch  and  steel  cable. 

Since  the  development  of  motor  transportation  a  few  travelers 
use  the  route  each  year.  As  it  follows  the  Ixjrder  closely,  border  line- 
riders  are  at  least  supposed  to  pass  along  it  occasionally’,  although  It 
would  lie  well  for  intending  desert  wayfarers  not  to  rely  too  much  upon 
their  presence  and  assistance  at  any  given  time. 

For  the  driver  of  a  car,  the  question  of  water  has  ceased  to  lie  the 
most  serious  one  in  desert  traveling.  Sand,  rough  surface,  and  cross¬ 
washes  are  likely  to  prove  much  more  formidable;  and  of  course  the 
danger  of  breakdown  when  far  from  possible  help  is  always  to  be 
reckoned  with.  It  is  these  matters  that  make  a  journey’  undertaken 
and  successfully  accomplished  by  the  late  Raphael  Pumpelly  and  some 
memliers  of  his  family  over  the  Camino,  in  the  spring  of  1915,  the 
more  notable.  In  striking  contrast  were  the  conditions  of  his  earlier 
journey’  along  the  road  in  1861.  That  journey’  also  was  successful 
although  made  in  July’;  but  his  party’  was  fortunate  enough  to  encoun¬ 
ter  a  heavy’  rain  while  crossing  the  Tule  Desert. 

Lumholtz  traversed  portions  of  the  route  in  1910,  when  engaged 
upon  his  examination  of  northwestern  Sonora,  and  visited  and  camped 
at  both  Tule  Tanks  and  the  Tinajas  Altas.  He  was,  of  course,  fully 
prepared  to  encounter  any  ordinary’  desert  conditions  and  traveled 
with  Indian  and  Mexican  assistants  who  knew  something  of  the 
country.  His  work  in  this  region  was  accomplished  in  winter  and 
early  spring,  when  the  heat  is  not  a  serious  factor. 

.\n  Ex.xmplk  of  Desert  Thirst 

During  the  summer  of  1905  the  late  Professor  McGee  camped  in 
quite  primitive  fashion  at  the  Tinajas  Altas  for  more  than  three 
months,  gathering  meteorological  and  other  data.  He  records  a 
remarkable  case  of  what  he  descrilies  as ‘‘desert  thirst.”  A  Mexican 
prospector,  40  years  old,  well  versed  in  the  ways  of  the  desert  and 
exceptionally’  strong  and  robust,  was  out  on  the  desert  to  the  south 


•  Ihid.,  Part  II.  p.  2b. 
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of  the  Camino  for  a  jx*riod  of  nearly  eight  days  with  a  supply  of  water 
not  more  than  sufficient  for  two  days,  and  yet  he  succeeded  at  length 
in  crawling  hack  to  Mc('»ee’s  camp  at  the  Tinajas.  Dr.  McGee  and 
his  Indian  helper,  aroused  by  a  hoarse,  rasping,  Ixllow,  quite  unlike 


In  spite  of  his  serious  condition  Dr.  McGee  succeeded,  after  several 
days,  in  restoring  him  to  a  condition  in  which  he  Ixgan  gradually  to 
regain  his  strength  and  weight;  although  the  ordeal  through  which  he 
had  passed  had  thinned  and  whitened  his  hair,  and  he  remained  dazed 
and  uncertain  in  speech  and  memory  for  some  little  time  afterwards. 

Dr.  McGee  states,  with  emphasis,  that  the  mental  habit  of  the 

*  W  )  McOe:  Desert  Thirst  .\s  Disease.  Inlrrslait  Medical  Journ.,  Vol.  13.  1906.  pp.  a79"30®! 
reference  on  p.  ^83. 


Fib.  8 — Tlie  Tinajas  .\ltas  (see  Figure  6).  I^ooking  down  the  chain  of  tinajas.  This  view  was  taken 
from  the  top  of  the  chine,  with  the  camera  (xiinted  downward  at  an  angle  of  about  35°. 


a  human  voice,  ran  down  the  trail;  “and  on  the  arroyo  sands,  under 
an  iron  wood  tree,  at  the  f(x)t  of  the  Mesita  de  los  Muertos  with  its 
two-score  cross-marked  graves,  came  on  the  wreck  of  Pablo.” 


He  was  stark  naked:  his  formerly  full-muscled  legs  and  arms  were  shrunken 
and  scrawny:  his  ribs  ridged  out  like  those  of  a  starveling  horse;  ...  his  lips 
had  disap|)earetl  as  if  amputated,  leav  ing  low  edges  of  blackenetl  tissue;  ...  his 
eyes  were  set  in  a  winkless  stare,  with  surrounding  skin  so  contracted  as  to  tx{)Ose  the 
conjunctiva;  ...  his  face  was  dark  as  a  negro,  and  his  skin  generally  turned  a 
ghastly  purplish  yet  ashen  gray  .  .  .  his  lower  legs  and  feet,  with  forearms  and 
hands,  were  torn  and  scratched  by  contact  with  thorns  and  sharp  rocks  .  .  .  yet 
without  trace  of  blood  or  serum.^ 
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man  was  all  important,  and  I  fully  agree  with  him  upon  this  point. 
Mv  own  experience  in  nearly  forty  years  of  desert  work  and  travel  has 
taught  me  the  same  thing.  Two  men  of  nearly  equal  physique  and 
strength  may  be  lost  or  forced  to  endure  prolonged  exposure  in  the 
desert  under  almost  identical  conditions.  The  nervous  and  excited 
man  will  die,  while  the  phlegmatic  or  “nerveless”  one  will  survive. 
The  ability  to  endure  and  accomplish  heavy  physical  labor  under 
prolonged  high  temperature  seems  to  be  largely  a  racial  matter.  The 
Mexican,  especially  if  his  veins  contain  some  Indian  blood,  can  com¬ 
monly  withstand  heat,  if  accompanied  by  low-  humidity,  that  causes 
distress  to  the  average  negro  and  almost  total  inability  to  undergo 
sustained  exertion  to  the  average  Anglo-Saxon.  In  the  particular 
instance  descril)ed  by  Dr.  McGee,  furthermore,  the  weather  wras 
unusually  favorable,  the  sky  being  overcast  and  the  temperature 
comparatively  low  for  the  whole  perifxl. 

The  Author’s  Experiences 

Circumstances  occasionally  arise,  in  a  region  such  as  the  one 
under  discussion,  which  show  what  the  combination  of  high  temper¬ 
ature  and  heavy  physical  exertion — even  though  unaccompanied  by 
any  great  shortage  of  water — may  mean  even  to  those  who  are  fully 
inured  to  the  desert. 

The  early  months  of  1925  were  extremely  dr>’  in  southwestern 
.\rizona,  and  July  temperatures  were  rather  above  normal.  The 
winter  of  1924-1925  had  passed  almost  entirely  without  rainfall,  and 
in  fact  the  whole  of  1924  had  also  been  exceptionally  dry.  In  these 
circumstances  an  examination  of  the  vegetation  and  desert  water  holes 
api)eared  to  l)e  advisable  before  the  beginning  of  the  expected  summer 
rains.  I  started  alone  from  Tucson  in  a  heavy  touring  car  on  July  22 
to  visit  several  of  the  desert  tanks,  Tule  Tanks  and  the  Tinajas  Altas 
amongst  the  numl)er,  and  to  make  a  general  examination  of  the  desert 
along  the  line  of  the  old  Camino.  Ajo  was  passed  the  same  afternoon, 
and  I  then  struck  south  for  the  Mexican  Ixjrder.  The  temperature  in 
and  al)out  .\jo  was  quite  reascmable  for  the  season,  being  but  little 
over  i(K)®  F.;  but  the  following  day,  on  getting  into  the  Tule  Desert,  I 
found  temperatures  averaging  1 15°  in  the  shade  of  the  car. 

I  he  road  is  but  seldom  traveled  nowadays,  although  an  excellent 
log  of  the  iX)rtion  of  it  lying  on  the  I’nited  States  side  of  the  lK)rder 
is  to  l)e  found  in  Water  Supply  Paper  449.^  Upon  approaching  the 
northern  end  of  the  Pinacate  lava  field,  which  is  flanked  along  each 
edge  with  belts  of  sand  described  by  the  compilers  of  the  log  as  the 
most  diflicult  parts  of  the  road,  I  found  that  recent  heavy  winds  from 
the  south  had  not  only  obliterated  almost  all  traces  of  the  road  but 

*  See  footnote  i. 
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had  produced  a  series  of  drifts  and  windrows  of  sand.  Sev’eral  hours 
of  hea\y  lafx)r  at  shoveling,  cutting  and  laying  brush  in  the  track,  and 
deflating  and  re-pumping  tires  were  necessary  Ijefore  these  troublesome 
stretches  could  l>e  crossed.  On  this  occasion  the  car  was  not  equipped 
with  any'  sjx^cial  devices  for  crossing  sand. 

This  seemed  a  favorable  opportunity  for  observing  the  combined 
effect  on  the  human  organism  of  heat,  violent  physical  exertion,  and 
the  sparing  use  of  water. 

I  think  that  it  may’  l)e  reasonably  assumed  that  the  question  of 
environment  and  remoteness  from  any'  possibility  of  assistance  did  not 
seriously’  affect  the  situation,  for  it  has  Ijeen  my'  habit  for  many  years 
to  make  journeys  of  this  description  alone  and  often  under  similar 
conditions.  I  l)egan  the  work  alx)Ut  midday',  with  the  temperature 
hovering  around  115®  at  the  start  and  gradually’  falling  to  no®  when 
I  at  last  got  clear  of  the  sand  at  4.15  p.  m.  The  temperature  of  the 
water  in  my’  canteens  remained  at  about  95®,  and  the  water  was  used 
principally  to  rinse  my  mouth  with ;  this  is  the  habit  of  most  Mexicans 
when  at  work  in  the  hot  sunshine.  They’  drink  only  when  resting 
or  eating. 

My  pulse  ranged  from  78,  which  is  about  normal  for  a  man  of  64 
at  that  temj^erature,  to  over  145,  after  a  particularly  strenuous  half 
hour.  It  was  not  ix)ssible  to  take  any’  reliable  bcxly’  temi^eratures. 
owing  to  the  difficulty’  of  working  the  mercury  column  down  in  the 
thermometer  and  also  on  account  of  the  heated  air  which  I  was 
breathing.  Twice  during  the  early’  afternoon  I  approached  the  danger 
point  that  is  almost  universally’  recognized  amongst  desert  workers— 
the  sudden  checking  of  perspiration.  If  this  condition  is  not  quickly 
remedied  it  is  followed  by  collapse;  but  I  was  able  in  both  instances 
to  avert  the  danger  by’  stretching  myself  out  for  a  few’  minutes  in  the 
shade  of  the  car. 

I  encountered  more  heaxy  sand  later  in  the  evening  and  also  on 
the  following  morning,  when  working  across  country’  to  visit  and 
examine  tanks  in  sr)me  of  the  surrounding  mountains.  This  involved 
a  g(xxl  deal  of  deflating  and  re-pumping  of  tires  although  not  much 
digging.  I’pon  reaching  the  Tinajas  .-Mtas  I  climl^ed  to  the  top  of  the 
mountain  to  inspect  the  higher  tanks  and  again  found  a  shade  tem¬ 
perature  of  108®  at  noon,  with  every  indication  of  an  increase.  The 
Tinajas  were  almost  dry’ — only’  two  of  the  nine  holes  containing  any 
water  at  all  and  these  only  some  few  gallons. 

The  net  physical  result  of  this  journey’  was  a  temporary  loss  of 
fourteen  pounds  in  weight,  from  168  to  154,  and  some  slight  digestive 
trouble  due,  as  I  think,  to  eating  some  very  doubtful  canned  food. 

I  again  essayed  the  journey  alone  over  the  old  road  later  in  the 
summer,  after  some  particularly’  hea\y  and  torrential  storms.  Upon 
this  occasion,  however,  my  car  was  equipped  with  “sand  treads”  for 
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the  wheels,  which  made  deflation  unnecessary.  Roads  were  hadlv 
washed  throujihout  the  region,  and  some  little  digging  was  needed 
here  and  there  in  order  to  cross  gullies  and  small  washes.  No  other 
vehicle  had  passed  along  the  road  in  either  direction  since  my  earlier 
trip;  l)ut,  although  the  sand  was  soft  in  some  places,  the  late  rains 
had  made  it  much  more  passable.  The  trouble  now  was  to  distinguish 
the  road.  The  temperature  was  down  into  the  nineties  and  hence 
quite  tolerable. 

Road  conditions  l)ecame  steadily  worse  as  I  approached  Tule 
Tanks,  and  I  was  obliged  to  shovel  out  several  passages  through 
deep  arroyos.  At  last  a  point  was  reached  from  which  the  Tinajas 
.\ltas  could  be  plainly  seen  across  the  intervening  desert,  but  all  traces 
of  road  had  disappeared;  and  a  reconnaissance  on  foot,  extending 
over  a  radius  of  alK)ut  three  miles,  at  length  convinced  me  that  fully 
two  days  of  single-handed  digging  and  rock  mov  ing  would  Ije  necessary 
l)efore  I  could  get  clear  of  this  plexus  of  trouble.  I  therefore  reluctantly 
made  my  way  back  to  Papago  Well  and  then  turned  northw^ard  across 
some  exceedingly  sandy  country  to  the  little  settlement  of  Mohawk  on 
the  Southern  Pacific  Railroad. 

.As  a  postscript  I  may  add  that  a  party^  of  prospectors  or  other 
interested  wayfarers  succeeded  in  opening  up  the  road  a  few  months 
after  this  journey,  and  a  little  later  my  son  also  drove  a  car  through 
with  one  companion.  I  have  myself  followed  the  greater  portion  of 
the  old  road  twice  in  the  last  summer  during  my'  periodical  in¬ 
spection  of  the  seasonal  rain  gauges  that  I  have  in  commission  in  the 
region. 


THE  NEW  PALESTINE 

Andree  Choveaux 


Vl’KOPLE  is  in  movement.  The  Jewish  people,  wanderers  for 
centuries  and  scattered  all  over  the  earth,  are  gathering  anew’ 
on  the  land  of  Israel.  It  would  seem  that  the  longing,  never 
lost,  for  the  country  of  their  ancestors  is  about  to  l)e  satisfied.  It  is 
the  culmination  of  several  tentative  efforts  in  recent  years  to  resurrect 
the  ancient  kingdom  of  David.  Especially  is  the  development  of 
Zionism  asscK’iated  with  the  Austrian  Jew,  Theodore  Herzl,  who 
headed  the  movement  thirty  years  ago.  But  the  realization  of  the 
Zionist  dream  involved  so  many  st)cial,  financial,  and  political  prob¬ 
lems  that  its  visionary  nature  was  only  too  apparent.  It  was  scarcely 
conceivable  that  AIkIuI  Hamid,  Commander  of  the  Faithful,  would 
relintpiish  Jerusalem  with  its  mosque  of  Omar,  next  to  Mecca  and 
Medina  the  most  sacred  place  of  the  Moslem  world;  or  that  the 
Christian  nations  would  comtemplate  with  favorable  eye  a  Jewish 
guard  around  the  Holy  Sepulcher.  How'  would  the  Russian  govern¬ 
ment  accept  a  Jewish  triumph  in  Palestine,  reinforcing  the  power  and 
pride  of  the  Jews  that  remained  on  their  territory?  And  how  could 
the  Jews  of  France,  Germany,  England,  and  America,  sincerely 
attached  to  the  countries  of  their  adoption,  I)e  committed  to  the 
reclaiming  of  a  new  country?' 

Jewish  Immigration  into  Palestine 

How  then  has  the  unforeseen  revolution  in  world  affairs  created 
hy  the  World  War  thus  miraculously  transformed  the  dream  into  a 
reality?  .As  the  report  of  the  High  Commissioner  for  Palestine*  puts 
it,  “the  fact  that  has  dominated  the  situation”  has  lieen  the  Balfour 
Declaration  made  by  the  Foreign  Office  on  November  2,  1917.  ^^nd 
endorsed  by  several  of  the  allied  governments. 

His  Majesty’s  Government  view  with  favour  the  establishment  in  Palestine 
of  a  National  Home  for  the  Jewish  people,  and  will  use  their  best  endeavours  to 
facilitate  the  achievement  of  this  object,  it  being  clearly  understootl  that  nothing 
shall  l>e  done  which  may  prejudice  the  civil  and  religious  rights  of  existing  non- 
Jewish  communities  in  Palestine  or  the  rights  and  jwlitical  status  enjoyed  by  Jews 
in  any  other  country. 

The  Declaration,  reaffirmed  at  the  San  Remo  Conference  in  1920, 
was  subsequently  emliodied  in  the  mandate  for  Palestine  approved  by 

*  Jerome  and  Jean  Tharaud:  l.’an  prochain  4  Jerusalem!.  Paris.  1934.  P-  103. 

■  Palestine:  Report  of  the  High  Commissioner  on  the  Administration  of  Palestine,  1920-1925,. 
t  oiiinial  No.  15,  London,  1925. 
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the  Council  of  the  League  of  Nations  in  1922®  and  endorsed  by  the 
I'nited  States.^ 

The  Jews  had  gained  a  country,  and  from  CTermany,  Rumania. 
Poland,  and  Russia  they  issued  forth  in  their  thousands  to  the  “recon¬ 
quest”  of  their  promised  land. 

From  the  British  cKCupation  (1917)  up  to  March  31,  1926,  Jewish 
immigrants  to  the  estimated  numl)er  of  83,000  entered  Palestine. 
For  the  year  1923  the  numl)er  was  7421;  for  1924,  12,856;  for  1925. 
33,801.*  The  total  numljer  of  Jewish  settlements  at  the  end  of  1925 
was  i(x),  and  the  area  of  Jewish  holdings  of  land  in  Palestine  i,i(X),ooo 
dunam,  or  alx)ut  250,000  acres.  These  figures  in  themselves  explain 
all  “  Krez  Israel” — the  official  Hebrew  expression  for  the  commence¬ 
ment  of  the  reconstruction  of  Israel.  Along  the  roads  and  railways 
l)lossf)m  unexpected  patches  of  scattered  settlement.  Here  are  new 
houses  of  Eurojx^an  aspect,  with  red  r(X)fs  and  blue  window  shutters, 
entirely  unlike  the  native  huts,  stone  cul)es  scarcely  distinguishable 
from  the  mountain  slopes  on  which  they  stand.  Close  ranks  of  white 
tents  shelter  indefatigable  workers,  these  fervent  “Haluzim,”  men 
and  women  who,  pick  and  mattock  in  hand,  make  a  road,  a  house,  a 
field,  a  countrv’.  This  town,  lx)rn  yesterday  and  growing  without 
pause,  is  a  living  syrnlx)!  of  their  febrile  activity.  New  and  curious 
sights  these  are  in  the  Holy  Land,  as  surprising  as  the  long  forgotten 
sonorities  of  the  old  Biblical  tongue,  awakened  from  the  dead  and 
liv  ing,  flourishing  amazingly  in  sch(X)l,  shops,  and  streets. 

Such  happenings  in  a  land  of  ancient  and  eventful  past  create  a 
human  problem  of  great  magnitude.  It  is  well  to  ask  how  this  move¬ 
ment  is  lx*ing  realized  under  our  eyes:  what  are  the  means  by  which  it  is 
l)eing  accomplished,  what  its  elements  and  its  restjurces  for  the  future? 

But  first,  what  is  Palestine?  The  Biblical  land  of  abundance, 
overflowing  with  milk  and  honey,  t(xiay  presents  itself  in  harsh  and 
arid  guise:  the  trench  of  the  Jordan,  fl(X)red  with  sand  and  sun-baked 
mud  left  by  the  retreating  waters  of  the  Dead  Sea,  an  unnatural  sea 
hostile  to  life;  the  long  mountain  ridge  from  Judea  to  Lebanon, 
barren  summits,  livid  and  mournful,  treeless,  the  terraces  of  former 
cultivation  long  since  crumbled,  only  an  olive  here  and  there  clinging 
by  a  miracle  to  the  l(x)se  stones  of  the  limestone  slopes;  only  in  the 
rav  ine  Ixjttoms  a  little  soil  to  support  precariously  the  luckless  Judean 
shepherds  and  their  meager  flocks  of  little  black  sheep;  the  coastal 
plain  where  sand  replaces  rock  and  under  a  devouring  sun  l^ecomes 
desert  where  water  is  lacking  or  elsew'here  is  transformed  into  unhealth- 

*  Council  of  the  G-ague  of  National,  done  at  London  the  24th  day  of  July,  iq44. 

‘American  endorsement.  Resolution  unanimously  ixassed  by  the  House  of  Representatives  on 
June  30.  1044. 

•  Exclusive  of  5000  returning  war  refugees.  .Also  exclusive  of  this  figure  the  total  net  immigration 
is  estimated  at  71.000.  Memorandum  submitted  to  the  Secretary-General  of  the  League  of  Nations 
for  the  information  of  the  Permanent  Mandates  Commission.  October,  1945.  The  text  of  the  Memo¬ 
randum  is  printed  in  the  Sew  Judea  (London.  June  it,  1946.) 
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ful  marshes.  Only  the  valleys  (Jezreel  or  Esdraelon)  are  green  and 
rich,  the  irrigated  regions  (plain  of  Sharon)  and  the  banks  of  the  Sea 
of  ('.alilee,  picturesque  and  smiling. 

Zionist  colonization,  according  to  the  plan  which  has  been  in 
()}x*ration  since  alxiut  1920,*  has  penetrated  chiefly  in  the  following 
regions:  Jaffa  and  its  environs  in  the  fertile  plain  of  Sharon,  designed 
as  a  base  for  further  spread  and  as  a  focus  of  relations  with  the  West; 
the  northern  coastal  plain;  northern  Samaria  and  Galilee  (the  plain 
of  Ksdraelon  and  the  valley  of  the  Jordan)  with  the  greatest  “pos¬ 
sibilities”;  and  the  nucleus,  Jerusalem,  more  important  for  its  situ¬ 
ation  and  spiritual  significance  than  for  its  resources. 

The  whole  can  be  descril)ed  as  a  triangle,  the  “Zionist  triangle.” 
“On  the  coastal  plain  the  industrial  town,  the  port  of  commerce.  This 
is  Tel  Aviv’,  strong  materially.  In  the  plain  of  Esdraelon  the  harvests 
of  corn  and  social  justice:  this  is  the  Emek,  strong  in  brotherhood.  At 
the  summit  of  Judea,  inhuman  but  burning  with  spirituality,  the 
house  of  the  soul. 

Tkl  Aviv,  thp:  Industrial  Settlement 

Tel  .Aviv,  “Hill  of  Spring”,  is  the  precious  jewel,  the  gem  most 
brilliant  by  size  and  luster  in  the  Zionist  diadem.  Its  mayor  describes 
his  city  as  the  “most  progressive  in  the  world,”  and  in  fact  it  is  so 
verv’  young  that  it  does  not  yet  appear  on  the  standard  atlases  and 
the  excellent  English  war  maps  and  post-war  maps  which  are  not 
Zionist  documents.  By  the  side  of  Jaffa,  the  old  headland  city, 
picturesque  and  dirty,  Tel  Av  iv'  has  sprung  up  in  a  few  years.  In  1909 
here  were  only  sand  dunes  along  a  low  and  narrow  coast,  a  splendid 
Ixach  where  the  sun  shone  on  rolling,  surf-bound  blue  waters,  a  desert 
no  less  than  the  vast  sandy  stretches  from  El  Arish  to  Gaza. 

It  was  here  that  the  nascent  Zionism  laid,  timidly  enough,  the  first 
stone  of  the  first  Jewish  town  of  the  new  Palestine.  The  first  houses 
were  built  in  1910-1911.  The  population  numljered  a  bare  900  in 
I9L^,  and  there  was  little  increase  until  1920  when  a  great  effort  was 
put  forth.  In  1920  the  numlier  rose  to  io,(xx);  in  1924,  to  25,000; 
in  1925,  to  nearly  35,000.  In  1921  the  town  covered  3700  acres,  in 
19-24,  H6(K).  In  1925  there  were  3(xx)  houses,  and,  as  it  is  said,  “three 
are  finished  each  day  that  God  gives.”  It  suggests  an  immense  build¬ 
ing  yard  where  under  a  burning  sun  endless  convoys  of  camels  carrv' 
limestone  bh)cks  of  a  dazzling  whiteness,  b^verv’where  dust,  plaster, 
sand,  cries,  grinding  of  saws,  hammer  blows,  a  feverish  and  startling 
activity  in  the  accustomed  somnolence  of  the  East. 

Tel  Aviv  is  entirely  independent  of  Jaffa.  It  has  a  municipality,  an 
administration,  and  an  autonomous  police  of  its  own.  Under  the 

•  Data  obtained  from  Tel  Aviv.  Jewish  Agency,  April.  1925. 

’Jean  Richard  Bloch:  La  Nouvelle  Sion — Intransigeant.  Paris.  May  29.  1925. 
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Fig.  I — Gfneral  view  of  Tel  .\viv  from  Jaffa.  (Photograph  by  Eliahu  Bros.,  Jaffa.) 


direction  of  its  mayor,  a  distinguished  student  of  civ  ics  and  a  former 
pupil  in  a  French  university  (Montpellier),  its  prodigious  building 
lKK)m  is  strictly  directed  and  regulated.  “The  Hill  of  Spring” — the 
name  is  purely  symlxdic,  for  the  region  is  absolutely’  flat  and  spring  is 
short  and  hot — far  from  becoming  the  architectural  Bal)el  that  its 
first  buildings,  i()io-i920,  would  seem  to  forecast,  today  presents  the 
aspect  of  a  modern  city:  straight  streets  and  long,  tree-lx)rdered 
avenues  that  divide  into  almost  regular  blocks  the  several  quarters 
each  with  its  own  characteristics  and  regulations.  In  the  residential 
quarter,  Nice  or  Palestinian  \’ichy,  each  cottage  is  emlx)wered  in  a 
garden.  One-third  of  the  area  only’  has  l)een  built  upon;  no  houses 
front  on  streets:  it  is  a  garden  city.  On  the  sea  front  are  the  hotels, 
the  pensions,  hospitals,  playgrounds,  even  a  casino.  Towards  Jaffa 
IS  the  quarter  given  over  to  light  industry’  where  the  domestic  trades 
(manufactures  of  hats,  clothing,  shoes)  find  inexpensive  accommo¬ 
dations  in  the  great  municipal  buildings,  well  lighted  and  ventilated 
workrooms  with  water,  electricity’,  and  often  power  from  compressed 
air.  In  these  more  crowded  quarters  where  greenery’  is  rarer,  though 
not  absent,  the  atmosphere  is  scientifically  disinfected  by’  the  munic¬ 
ipality  during  the  evening.  The  two  main  thoroughfares — crossroads, 
one  leading  to  Jaffa,  the  other  to  the  sea — constitute  the  business 
section  of  attractive  and  flourishing  shops.  Innumerable  signlx)ards, 
varied  and  picturesque  in  design,  swing  over  the  streets,  reminiscent 
of  the  ghetto.  There  are  many  Inxik  shops  (I  counted  seven  large  and 
three  small  ones  in  one  street)  and  music  shops.  There  are  elegant 
hairdressing  establishments:  in  contrast  not  a  saloon.  It  has  l)een 
remarked  that  “it  is  easier  to  buy’  a  Ixiok  or  magazine  than  a  drink”; 
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Fi<;.  2 — A  street  in  Tel  Aviv.  (Photograph  by  Eliahu  Bros..  Jaffa.) 


it  miKht  l)e  added  “if  one  speaks  Yiddish  or  German.”  Arabic, 
Knglish,  and  French,  constantly  used  throughout  Palestine  and  in 
near-by  Jafta,  have  no  place  in  the  new  Zion. 

The  mushr(X)m  town,  now  stretching  over  a  space  of  five  kilo¬ 
meters,  soon  to  l)e  seven,  already  has  suburbs  where  the  roads  run 
towards  the  sea  to  the  north  and  east — Nordia  and  Boriichov”  and 
the  heavy  industries  are  generally  localized  in  these  quarters  far  from 
the  center  of  the  city.  No  less  than  130  factories,  mostly  spinning 
mills  of  Austrian  origin,  are  in  full  swing,  and  other  large  plants  have 
more  lately  l)een  established.  An  important  tannery  has  Ijeen  installed 
at  a  cost  of  £40,0(X);  silk  mills,  chiefly  intended  for  making  crepe  de 
C  hine,  have  come  from  \'ienna;  brickyards,  furniture  factories,  a 
chocolate  factory  ,  and  a  large  silicate  plant  (The  Palestine  Silicate 
Company,  capital  £75,000)  each  employing  several  hundred  work¬ 
ers,  have  grown  out  of  actual  needs  of  construction. 

.Ml  these  establishments  are  run  by  electricity  and  on  the  most 
mcKlern  lines.  Light  and  pow'er  have  for  some  time  l)een  furnished 
Tel  .Aviv  and  Jaffa  from  the  powerful  transforming  station  of  the 
Palestine  Electric  Corporation  (capital  £400,0(X)),  the  first  Zionist 
industrial  organization  authorized  by  the  English  government.  This 
station  is  installed  some  little  distance  away  on  the  streamlet  .Auja, 
which  also  furnishes  water  to  the  city.* 

In  the  town  the  central  electric  station  (1200  kilowatt  pt)wer)  is 
a  building  of  pure  Jewish  architecture.  So  also  is  the  lyceum,  the 
most  prominent  building,  begun  in  iqoq  and  today  accommodating 

*  l  ndcr  the  energetic  director  of  the  organization,  P.  Rutenberg.  similar  works  have  more  re- 
c^'otly  been  undertaken  in  the  Haifa  section. 
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6(K)  pupils.  A  railway  was  opened  in  it)2i:  it  runs  only  to  Jaffa, 
however,  and  adds  but  little  to  the  already  numerous  means  of  com¬ 
munication  by  autobus  and  horse  trams  l)etween  Tel  Aviv  and  its 
nearest  neighlx)r. 

The  “Hill  of  Spring”  earnestly  supfX)rts  education.  There  are 
22  primary  or  upper  primary  sch(K)ls,  6  special  technical  sch(K)ls,  3 
music  sch(M)ls,  and  1.3  kindergartens,  while  there  are  8  daily  papers 
published  in  Hebrew.  Hospitals  and  disjjensaries  jealously  guard  the 
health  of  the  citizens.  Pride  is  even  taken  in  the  municipal  watering 
carts,  for  sprinkled  streets  are  a  highly  appreciated  luxury'  in  this 
realm  of  sand  and  dust. 

The  rapidly  growing  town  counts — and  perhaps  this  explains  its 
growth — an  important  majority  of  workingmen,  32  per  cent  of  the 
population  gainfully  employed;  then  come  traders,  31  per  cent;  munic¬ 
ipal  employees  and  functionaries,  24  jier  cent;  teachers,  3  [)er  cent; 
the  liberal  professions — doctors,  lawyers,  and,  most  numerous,  archi¬ 
tects  10  per  cent. 

It  is  a  striking  thing,  however,  that  the  marvelous  orange  groves 
occupying  a  l)elt  6  kilometers  broad  round  Jaffa  are  mostly  in  Christian 
hands  and  do  not  offer  employment  to  the  Jewish  population.  Further¬ 
more,  such  Jewish  proprietors  as  exist  will  employ  their  fellow  relig¬ 
ionists  only  under  compulsion.  They  much  prefer  the  Arabs,  who 
work  longer  and  for  less  money;  wages  at  Tel  Aviv  are  high  l)ecause 
artificially  stimulated. 

Outside  of  construction  works  and  the  manufactories  the  only 
opening  for  the  inhabitants  of  Tel  Aviv  is  trade,  and  even  here  there 
are  difficulties.  It  is  not  practicable  to  establish  a  port  by  the  side  of 
Jaffa,  whose  own  existence  is  precarious  enough.  The  coast  is  difficult 
of  access — liecause  of  rocks  and  bar  and  surf  ships  cannot  approach 
the  harlxir,  and  gtxxls  have  to  be  lightered — and  an  economic  hinter¬ 
land  is  lacking. 

But  the  “Hill  of  Spring”  advertises  itself  as  the  hope  of  Jewish 
trade.  Already  many  of  the  shops  of  Jaffa  (40, (kk)  people)  have  been 
deserted  for  the  more  attractive  and  better  stocked  shops  of  the 
Jewish  city'.  There  it  apjK'ars  is  the  future  of  Tel  Aviv.  The  mayor’s 
dream  is  to  have  I(K),(xk)  inhabitants  in  ten  years  or,  Iietter,  in  five 
years  and  to  liecome  in  the  future  the  metropolis  of  Asia  Minor.  A 
somewhat  ambitious  dream;  but  it  is  a  fine  thing  to  have  already 
created,  in  such  a  situation  and  under  such  conditions,  so  lx?autiful 
and  prosperous  a  city'. 

The  .Ac.riciltural  Colonies:  In  the  Maritime  Plain 

Not  all  the  colonies  of  the  Jaffa  group  have  enjoyed  the  vigorous 
growth  and  success  of  the  “Hill  of  Spring.”  Forty  years  ago  in  this 


'IS  30' 

Metula 


Ts  Sur 


!rei 

fehuda 


Tibenii 

jS^NaaaSijL 


[Uifl^riii^ 


Vi  X 

i^/^^athShlomo 
W^,chronJacob  Kfar-ffzeki( 


Kerkur 


Nablus 


itinGanim 


BenShemen 


•ezer 


ttlERUSALEM 
*  Talpioth 

Bethlehem 


BeerTovia 


DEAD 


iHebron 


'H^tOGR  BtVItA  J*|«  I9?7 


PALESTINE 


•  Jewish  Colonization  Areas 

KILOMtTtRS 


Ayeleth  Hashakhafll^^MVhjnar 
*-  ■7;^lHayardei 

Safedofv^?^  s 

.  ff(osh  Ppa 

■  i 


MILES 


Eiii.  3 — The  Jewish  colonies  in  Palestine  from  maps  of  the  Keren  Hayesod  and  the  Keren  Kayemeth 
S:ale  of  map  i :  1.150,000. 


82 


THE  GEOGRAPHICAL  REVIEW 


same  region  Russian  Jews,  fleeing  the  pogroms,  founded  the  first 
colonies.  Their  Ijeginnings  were  difficult.*  To  the  north  Pethah- 
Tikva,  “I)(H)r  of  Hope,”  was  planted  on  marshy  and  unhealthful 
ground;  to  the  south  Rishon-le-Zion,  “First  in  Zion,”  on  stonv  and 
waterless  land.  These  unhappy  “Lovers  of  Zion,”  as  they  named 
themselves,  trusting  tfx)  much  in  the  Biblical  traditions  of  the  land, 
decimated  by  fever  and  destitute  of  resources,  could  not  have  held 
out  but  for  the  lK*neficent  help  of  Baron  Edmond  de  Rothschild.  By 
his  financial  aid  sandy  soil  has  l)een  irrigated,  marshes  drained,  wells 
dug,  trees  and  vines  planted,  houses  built,  taxes  paid.'®  Thus  the 
verdant  gardens  of  olive  and  eucalyptus  are  accounted  for,  the  vine¬ 
yards,  the  orange  and  citron  groves,  the  indispensable  reservoirs, 
veritable  “chateaux  d’eau,”  diffusing  life  and  marking  the  flourishing 
colonies  of  today’. 

The  “Dwr  of  Hope”  now  opens  on  a  garden  of  more  than  3700 
acres  of  delicious  fruited  orange  trees.  Many’  thousands  of  jew> 
liv  e  on  it,  though  it  is  far  from  comparable  with  the  famous  groves  of 
Jaffa.  Near  by  are  Kfar  Saba  and  Ein  Ganim  and,  ov’erlor)king  the 
road  and  rail  to  Jaffa,  Mikveh- Israel  with  its  important  agricultural 
schof)l.  The  750  hectares  of  Rishon-le-Zion  have  l)ecome  a  single 
vineyard  whose  pnxluct  has  acquired  renown  for  its  quality  and 
made  grxxi  its  name  as  a  first  fruit  of  Jewish  endeavor.  It  has  an 
important  export  trade.  Neighlxjring  groups,  as  scx^n  as  they  obtained 
water,  have  also  planted  the  vine  on  these  foothills  of  mountainous 
Judea:  Ben-Jacob-Rekhovoth,  “Whom  God  Increaseth,”  stony  but 
sunny,  where  the  eucalyptus,  whose  wood  is  much  in  demand  for 
orange  Ixjxes,  has  conquered  the  low  sandy  stretches.  At  Ekron  the 
red  roofs,  seen  from  the  Jerusalem-Lydda  train,  are  lost  in  fruit  trees, 
almond  and  olive.  Other  little  groups  are  strewn  along  the  sandy 
road  fR)m  Lydda  to  Gaza — Gedera,  Beer-Tovia;  and  along  the 
mountain  road  from  Lydda  to  Jerusalem — Gezer,  Khulda,  Ben 
Shemen. 

That  determination  to  conquer  the  wilderness  the  Zionist  pioneers 
also  brought  to  l)ear  on  the  sealxjard  of  Samaria,  marshy  and  malarious 
The  cost  was  high:  many’  memorial  stones  scattered  alK)Ut  the  fields 
recall  the  names  of  those  who  |:)erished  in  the  struggle,  but  the  work 
of  drainage  has  l)een  accomplished  in  part,  and  many  eucalyptus 
plantations  are  improv  ing  the  salubriousness  of  the  country.  There  is 
Zichron  Jacob,  “Souvenir  of  Jacob,”  at  the  foot  of  Mt.  Carmel,  in 
memory’  of  Edmond  de  Rothschild  and  his  father,  who  supported  it; 
resj^ectively’  west  and  east  of  the  Haifa  railroad  are  Khedera  and 
Kerkur,  and  to  the  north  Bath-Shlomo,  maintaining  at  great  pains 

*  I’ierrc  Mille:  Colonies  juives  et  allemandes  en  Palestine,  .4  nn.  deGii^r.,  V’ol.  8.  iSoo,  pp.  l6o-i''9- 
The  history  of  the  colonies  and  their  present  status  is  discussed  in  A.  J,  Brawer:  11  ripop- 
lamento  della  Palestina  con  gli  Ebrei,  L'L’nivfrso.  Vol.  7,  1926,  pp.  533-565. 

"  Jtrome  and  Jean  Tharaud:  op.  at.,  pp.  142- 145. 
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the  eucalyptus,  olives,  and  vines  which  are  their  raison  d'etre  if  not 
their  entire  supix)rt. 


I 


i  Colonies  of  the  Emek 

From  Haifa  there  runs  inland  thirty  miles  or  more  to  the  southwest 
the  plain  of  Esdraelon  and  the  vale  of  Jezreel.  This  is  the  Emek,  the 
plain  traditionally  famous  for  its  crop  and  its  flowers,  whose  praises 
have  l)een  sung  from  David  to  Renan  and  Loti.  In  fact  it  is  a  narrow' 

■  passiigevsay,  terribly  hot,  humid,  and  unhealthful.  The  Arabs  hold 
»  the  heights,  the  Bedouins  pasture  their  flocks  thereon.  Or  so  it  was 
until  IU20.  Now  it  may  truly  l)e  descrilied  as  the  “valley  of  reali¬ 
zations”  with  the  most  developed  type  of  colony  and  an  ideal  organiza- 
X  tion  of  etjuality  and  justice  “discarding  j^he  reigning  forces  of  western 
^  civilization.” 

Hach  farmer  is  a  tenant  of  Israel,  the  Jewish  people  being  sole 
^  proprietor  of  the  land;  for  the  National  Fund,  supported  by  Jew's 
all  over  the  world,  has  lK)Ught  bit  by  bit  the  sacred  soil  of  their  ances¬ 
tors  (35.(HK)  acres  in  F2mek).  The  land  is  allotted  only  on  temporary 
title  or  lease.  Each  family  cultivates  as  it  pleases,  by  itself  or  grouped 
with  others  under  coiiperative  or  communal  form.  There  the  people 
have  lived,  happily  and  prosperously  for  the  year  or  two  since  their 
arrival,  without  using  any  form  of  money.  It  is  the  Holy  Land  of 
collective  work.”  The  great  cooperative  organization  which,  in 
principle,  buys  all  the  prcxlucts  of  their  communal  industry'  furnishes 
according  to  need  clothing,  equipment,  seed,  ftKKlstuflfs.  Naturally 
"  ■  no  colony  is  as  yet  self-supfK)rting,  and  the  dream  of  some  groups  of 
£  communists,  as  for  example,  Ain  Harod  near  Balfouria,  to  l>e  sufficient 
S'  unto  themselves,  is  unrealizable.  Some  scattered  islets,  it  is  true,  are 
;  I  more  or  less  fringed  with  verdure  and  yellowing  harvests — wheat 

Iap|H*ars  to  do  well  in  F^mek — but  they'  make  all  the  more  visible  and 
heart-rending  the  desolation  of  the  rest  and  recall  at  what  a  price 
these  white  houses,  these  cornfields,  these  rare  olives  and  eucalypts 
have  lH*en  brought  into  existence.  Although  aided  by  all  the  equipment 
and  methcnls  of  mcxlern  agriculture,  the  first  pioneers  of  Emek  have 
had  a  terrible  struggle.  But  nothing  deters  or  discourages  them  in  this 
mystic  valley,  the  first  land  in  the  mtxlern  world  to  be  cultivated  and 
populated  solely  by  Jews,  the  first  wherein  the  laws  of  Zion  can  be 

From  Haifa  to  the  Jordan  the  settlements  are  strung  along.  Here  is 
b  ar-Kzekiel,  where  48,tXK)  trees  have  I)een  planted,  a  nucleus  of 
I  ungalows.  stables,  and  barns  from  which  radiate  in  all  directions 
'  e  60  little  farms  hidden  among  eucaly'pts,  apricots,  and  orange 
g  ves.  (jingar  has  planted  ^000  trees.  Nahalal  is  a  swarming  hive 

"  Jfan  Kichard  Bloch:  ofi.  cit 
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amid  4o,cxx)  newly  planted  trees;  Balfouria,**  the  "American  (olony  ’’ 
so  named  Ijecause  all  the  agricultural  implements  were  sent  from 
America  by  the  Union  of  Jewish  Workers,  stands  proudly  among  its 
almond  trees,  an  important  group  of  pretty  white  houses  with  pk- 
turesque  sloping  r(X)fs.  Under  its  shadow’  is  a  newcomer,  Benjamina 
Merkhavya,  “Place  of  includes  some  large  farms. 

The  Jordan  Valley  and  Jerusalem 

From  the  Emek  we  pass  to  the  Sea  of  Galilee,  the  l)eautiful  lake 
whose  blue  waters,  restless  and  sparkling,  are  dotted  with  the  sun- 
bleached  sails  of  the  daring  Galilean  fishermen.  1 1  is  easy  to  understand 
the  seduction  of  this  rich  and  smiling  Tiberian  region.  For  centuries 
the  banks  of  the  lake  have  supported  a  swarming  mass  of  humanity, 
happy  and  prosperous.  There  are  native  Jews,  Christians,  Arabs; 
all  the  peoples  who  are  represented  in  Palestine.  Hence  the  newcomers 
who  have  succumlied  to  the  charms  of  the  region  have  l)een  compelled 
to  take  what  was  left.  There  was  little  to  choose  from:  the  small 
Migdal,  the  old  Magdala,  founded  in  1910  by  the  Russians  and  since 
augmented  with  new’  elements,  some  sparse  groups  about  Tiberiav 
and  lastly,  at  the  south-southwest,  Kinereth,  stretching  into  the 
mountain  since  the  banks  of  the  lake  are  tcx)  narrow’  and  ttx)  densely 
peopled  to  offer  more  accommcxiations.  And  inland  from  the  lake 
lie  Poria,  Rama,  Khitin,  .Sheyera  on  the  road  from  Nazareth  to  Kfar 
Tabor;  to  the  south  of  the  lake  is  Dagania.  Flast  of  the  lake  on  the 
Trans-Jordan  frontier  is  Bnei  Yehuda.  The  apex  of  the  Zionist  triangle 
stretches  along  the  upper  Jordan  to  the  frontier  of  Syria.  Clinging 
to  the  mountain  sides  or  seeking  refuge  in  the  valley  are  some  dozen 
little  colonies  which  it  is  hoped  "God  will  enlarge":  perhaps,  one  may 
add,  if  the  physical  conditions  now’  none  too  good  are  improved.  The 
"Keystone,"  Rosh  Pina,  l>etw’een  Safed  and  the  Jordan,  was  founded 
by  Russian  and  Rumanian  Jews  and,  like  Rishon-le-Zion  and  Zichron. 
saved  by  Edmond  de  Rothschild.  Towards  the  north  are  Mishmar 
Hayarden,  Ein  Zeitun,  Ay’eleth-Hashakhar,  and  Vesod  Hama‘ala- 
the  last  on  a  small  lake,  Hule  (the  Waters  of  Merom),  with  marshy 
and  inhospitable  banks. 

Lastly’  Metula  and  Tel  Hai,  the  "Hill  of  Life"  directly  north,  have 
l)een  located  for  reasons  more  political  than  economic.  They  have 
suffered  from  the  incursions  of  raiding  Bedouins,  and  their  colonUt> 
mostly  (ierman,  have  undertaken  vigorous  reprisals.  A  legend  even 
has  sprung  up  around  one  of  their  number  slain  in  1919,  a  martyr 
to  Zionism. 

There  remains  the  hardiest  group — a  group  which  does  not  fear 
to  defy’  harsh  Judea  that  it  may’  find  itself  in  the  radius  of  Jerusalem 
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Most  of  these  colonies  are  still  under  construction  and  have  not  yet 
realizetl  what  their  destinies  will  be.  The  oldest,  and  the  most  remote 
also,  on  the  road  to  Jaffa  is  Kiryath-‘Anavim,  “City  of  Vineyards,” 
where  a  hundred  colonists  are  in  cooperative  association;  then  Moza 
and  Talpioth,  “  Hill  of  Beauty  ” ;  others  are  simply,  as  it  were,  ghettos 
surrounding  the  Holy  C  ity. 

The  Basis  of  Zionism 

The  accomplishment  of  such  a  result  as  this  Jewish  colonization 
of  Palestine  needs  explanation :  and  the  explanation  is  money.  Money 
is  in  fact  the  basis  and  moving  power  of  Zionism.  More  necessary 
than  faith,  it  is  money  alone  that  has  permitted  this  miracle,  the 
transplantation  of  more  or  less  poverty-stricken  people  on  a  land 
so  inhospitable. P'rom  1919  up  to  March,  1924,  there  had  lieen  spent 
in  Palestine  for  and  by  the  Jews  £7,000,000  sterling,  and  money 
continues  to  l>e  spent. 

Immediately  after  the  recognition  of  the  Palestine  Mandate  by 
the  League  of  Nations  the  Jewish  Agency  was  founded,  whose  creation 
was  stipulated  in  Article  4. 

An  appropriate  Jewish  agency  shall  be  recognisetl  as  a  public  body  for  the  purpose 
of  advising  and  co-oi)erating  with  the  Administration  of  Palestine  in  such  economic, 
socbl  and  other  matters  as  may  effect  the  establishment  of  the  Jewish  national  home 
and  the  interests  of  the  Jewish  population  in  Palestine,  and,  subject  always  to  the 
control  of  the  .Administration,  to  assist  and  take  part  in  the  development  of  the 
countn.'. 

The  Zionist  organisation,  so  long  as  its  organisation  and  constitution  are  in  the 
opinion  of  the  Mandatory  appropriate,  shall  be  recognised  as  such  agency.  It  shall 
take  steps  in  consultation  with  His  Britannic  Majesty’s  Government  to  secure  the 
co-operation  of  all  Jews  who  are  willing  to  assist  in  the  establishment  of  the  Jewish 
national  home. 

Then  the  financial  organization  of  Zionism  took  form.  In  the 
spring  of  1918  the  Zionist  World  Organization  had  launched  the 
“Restoration  Fund,”  which  in  June,  1920,  was  enlarged,  becoming 
the  “Palestine  Immigration  and  Colonization  Fund,”  “Keren  Haye- 
sod.”  This  official  financial  organ,  sanctioned  at  the  Zionist  conference 
in  London,  was  registered  in  London  in  March,  1921.  From  April  i, 
i<)2i,  to  March  31,  1926,  the  Keren  Hayesod  alone  expended  con¬ 
siderably  over  £2,ooo,(kx)  sterling  in  Palestine.  Its  work  is  twofold: 
It  is  in  the  first  place  general  collector  from  Jews  the  world  over,  and 
steady  propaganda  is  carried  out  by  its  two  chief  agencies  in  London 
and  New  York.  In  the  second  place  it  is  the  distributing  agency  among 
the  various  Jewish  activities  in  Palestine  that  solicit  help.  In  its 
transijctions  the  Keren  Hayesod  has  lately  been  aided  by  the  General 

“  In  19J4  and  1945  there  was  a  considerable  increase  in  the  number  of  immigrants  of  the  “in¬ 
dependent  means  category."  Taking  the  year  1925  as  a  whole,  it  is  estimated  that  private  capital  thus 
introduced  into  Palestine  amounted  to  ££.2,000,000.  Memorandum  cited  in  footnote  5. 
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Mortgage  Bank  of  Palestine  Limited,  whose  capital,  £200,000  has 
largely  l>een  obtained  in  America.  The  Mortgage  Bank  has  concen¬ 
trated  help  on  Tel  Aviv  where  it  has  assisted  in  the  building  of  225 
houses. 

Lp  to  now  support  has  l)een  principally  given  to  agricultural 
colonization.  From  .\pril  i,  1921,  to  March  31,  1926,  £68o,0(x)  has 
l)een  devoted  to  the  agricultural  colonies,  31  per  cent  of  the  total 
ex|)enditure.  Of  the  kk)  existing  colonies  Keren  Hayesod  is  “respon¬ 
sible”  for  the  foundation  and  start  of  44,  in  all  45,(xx)  acres  (185,000 
dunams).  It  has  also  founded  4  agricultural  experiment  stations” 
and  nurseries  for  at  least  750,000  trees.  To  prevent  loss  of  time  and 
unnecessarily  onerous  work  on  the  part  of  the  community  a  numl)er  of 
immigrants  have,  through  the  care  of  the  Keren  Hayesod,  received 
agricultural  training  in  the  countries  of  origin. 

Besides  the  material  there  is  the  spiritual  side.  The  Keren  Hayesod 
almost  unaided  takes  care  of  the  vast  and  quite  modern  Jewish  school 
system  in  Palestine:  20  per  cent  of  its  funds  are  expended  thereon. 
Teaching  is  carried  on  in  the  language  of  the  Prophets.  At  present 
there  are  over  (h)0  teachers  to  i6,(KK)  pupils  distributed  in  168  urban 
and  rural  schcwls,  comprising  69  kindergartens,  86  primary,  3  second¬ 
ary,  3  normal,  and  7  technical  or  professional  sch(X)ls.  The  Hebrew 
Lniversity  on  Mt.  Scopus,  Jerusalem,  formally  opened  in  April,  1925, 
also  owes  two  of  its  institutes,  those  for  biology  and  chemistry',  to 
the  Keren  Hayes(xl.  Two  others,  microbiology'  and  radiotherapy,  are 
suppr)rted  by'  the  American  Jewish  Physicians  Committee.  The 
university  has  hardly'  y'et  l^egun  to  function  in  the  usual  sense,  but  it 
is  hoped  many'  y  oung  Jewish  scholars  will  be  drawn  there  as  instructors 
and  that  ultimately  there  may  lx*  realized  a  center  of  Hebrew'  studies 
which  will  be  the  symlx)!  of  the  resurrection  of  the  spirit  and  the 
unity'  of  Israel. 

Awaiting  this  development  the  university'  is  actively’  occupied 
with  the  health  of  the  new’  arrivals,  who,  hardy'  or  not,  are  always 
more  or  less  affected  by  the  climate  and  the  endemic  diseases  of  the 
East.  The  Hadassah,  a  Zionist  medical  organization,  subventioned 
by’  the  Keren  Hayesod  and  the  Joint  Distribution  Committee  with 
the  special  cooperation  of  the  “American  Jewish  Women,”  valiantly 
carries  on  the  war  against  the  anopheles  mosquito  and  against  tra¬ 
choma,  so  general  among  the  children.  There  are  17  Zionist  hospital 
clinics  and  dispensaries  functioning  in  Palestine,  chiefly  in  the  towns 
of  Jerusalem  (Rothschild  Hospital),  Tel  Aviv,  Tilierias,  Haifa, 
.Safed,  and  Hebron.  Sanitary’  measures  in  the  form  of  regular  in¬ 
spection  and  disinfection  are  carried  out  in  the  schools,  the  colonies, 
and  the  immigrants’  ports  of  entry'. 


Special  mention  should  be  made  of  the  farm  school  for  young  girls,  subventioned  by  the  Women  • 
Zionist  Association  and  the  Keren  Hayesod. 
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Hut  it  is  not  sufficient  to  organize  along  modern  lines  these  corners 
of  Palestine  reconquered  by  the  Jews:  they  must  be  peopled.  The 
Keren  Hayesod  devotes  a  good  part  of  its  fund,  13  per  cent,  to  the 
organization  and  encouragement  of  immigration.  It  is  from  Europe, 
especially  central  Europe,  that  the  greater  part  of  this  new  exodus 
has  come:  In  1925  the  proportion  of  Jewish  immigrants  from  Poland 
was  50  i>er  cent;  from  Russia  and  the  Ukraine,  23  per  cent;  from 
Rumania,  6  per  cent ;  from  Lithuania,  5  per  cent.  Since  the  Revolution 
in  Russia  the  Jews,  who  once  furnished  the  strongest  quota  of  its 
emigrants,  have  not  left  in  such  numl)ers  that  country  where  they  have 
gained  equal  rights  or  perhaps  an  advantage  over  the  rest  of  the 
{K)pulation.  The  majority  of  the  immigrants  in  Palestine — and  this 
is  the  weak  point  f)f  the  scheme — hav'e  nothing  to  lose  in  the  venture 
and  everything  to  gain,  for  they  are  assured  of  work.  They  become 
the  Haluzim,  builders  of  the  country — roadmakers,  farm  lalnjrers, 
factory  workers  in  the  towns;  or  if  they  arrive  with  their  families  they 
are  advanced  a  little  money  and  land. 

The  Keren  Hayesod  has  charge  of  all  arrangements:  the  departure 
from  Europe  and  the  arrival  at  the  great  camps  of  Jaffa  and  Haifa 
where  the  immigrants  are  quickly  placed.  Distribution  is  accom¬ 
plished  with  the  efficient  collaboration  of  two  great  financial  societies, 
the  Jewish  National  Fund  (Keren  Kayemeth)  which  buys  the  land 
in  the  name  of  the  Jew  ish  people  and  the  Palestine  Land  Dev  elopment 
Uompany;  of  various  Jewish  banks,  the  Workmen’s  Bank,  the  Jewish 
('olonial  Trust,  the  Anglo-Palestine  Company;  and  of  private  capitaP® 
which  numerous  Jew’s  do  not  hesitate  to  furnish. 

The  Future 

Hut — for  there  is  a  but!  If  the  marshes  are  drained  and  the 
deserts  irrigated,  can  we  permanently  transform  into  an  agricultural 
folk  these  people  who  have  never  known  the  feel  of  the  earth,  never 
heard  the  call  of  the  land?  What  of  the  farms  and  camps  and  tents 
in  which  there  have  lieen  planted  fervent  intellectuals,  illiterate 
tailors  and  shoemakers  of  the  ghetto,  and  exalted  students  who  would 
rather  break  stones  along  the  highway  than  attend  to  the  cares  of 
husl)andrv’,  under  the  pretext  that  thus  they  build  better  the  new 
Palestine?  \\  hat  a  difference  Ijetween  their  feverish  activ  ity,  a  little 
out  of  harmony  with  nature,  and  the  cheerful  serenity  of  the  citizens 
of  Tel  .Aviv,  traders  born  to  l)e  traders.  Let  it  not  l)e  forgotten  that 
at  present  not  one  of  the  colonies  is  self-supporting;  nor  that  boats 
are  leaving  full  of  immigrants  whose  hopes  have  l)een  frustrated.  It 
said  that  in  1925  nearly  2(kx)  returned  whence  they  came:  while 

“trom  ivii  to  1924  the  total  of  private  capital  engaged  in  indi!<itrial  and  commercial  Jewish 
enterprises  in  Palestine  is  estimated  at  £1,400,000. 
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statistics  of  arrivals  are  well  kept,  there  are  no  comparable  figures 
of  departures. 

This  perhaps  is  why  the  native  Jews,  the  6o,(xx)  Palestinian  Jews 
regard  the  newcomers  curiously  and  without  much  sympathy.  Thev 
do  not  regard  as  brothers  these  young  men,  dressed  in  .Xnglo- 
Saxon  style,  with  khaki  shirt  open  at  the  throat,  knickerlxxrlttrs 
long  hose  and  stout  shoes,  who,  bareheaded,  escort  young  women  in 
white  with  short  skirts,  bare  arms,  and  bobl)ed  hair.  The  old  jew 
of  the  caftan,  “wailing  at  the  Wall,”  distrusts  these  rebuilders  of 
Jerusalem,  who  arrive  without  Talmud  or  Torah,  not  to  weep,  but 
with  Karl  Marx  as  their  evangelist.  They’  mistrust  their  developed 
and  mcKlernized  faith;  and,  in  spite  of  the  common  religion,  the  group> 
remain  distinct,  strangers,  even  hostile.  Furthermore,  the  national 
character  of  these  newcomers  is  marked.  In  Palestine  it  is  curious 
to  note  that  the  Jews  among  themselves  not  only  remain  Ashkenazim, 
from  northern  and  central  Europe,  and  Sephardim,  Mediterranean, 
but  Polish,  (ierman,  Rumanian,  etc.  It  is  quite  easy  for  an  observant 
person  to  tell  the  country  of  origin  of  these  many  ty  pes  where  com¬ 
munity  of  religion  and  language  are  the  only  common  factors  of 
understanding. 

The  most  devoted  Jews  themselves  wait  with  a  certain,  slightly 
anxious  curiosity  the  outcome  of  this  “experiment,”  as  they  call  it. 
The  diversity  of  the  fundamental  elements  constituting  the  colony 
and  especially  the  different  sources — Anglo-Saxon  capital,  German 
material  and  intellectual  organization,  labor  chiefly  Slav — have  been 
the  forces  up  to  now:  will  it  l)e  always  thus? 

And  how  will  it  be — and  this  is  the  v  ital  point — if  the  heavy  funds 
needed  to  maintain  this  delicate  equilibrium  should  for  some  reason 
not  be  forthcoming? 


SOUTHERN  RHODESIA 
A  WHITE  MAN’S  COUNTRY  IN  THE  TROPICS 
Ethel  Tawse-Jollie 


IN  Southern  Rhodesia  we  have  a  country  unique  in  many  respects. 
Here  is  a  community  of  white  people  living  in  the  tropics  and 
leading  a  life  which  is  a  compromise  l)etw'een  that  of  such  countries 
as  India  and  a  true  Euro{)ean  democracy.  Climatically  and  po¬ 
litically  it  is  a  white  man’s  country:  socially  it  is  a  white  aristocracy 
with  a  black  proletariat.  It  is,  of  course,  not  altogether  a  new  experi¬ 
ment  in  social  evolution,  since  similar  problems  are  encountered  in 
S(mth  .Africa;  but  contrasts  are  more  pronounced  in  Rhodesia  l)ecause 
the  evolution  of  lM)th  white  and  black  society  has  l^een  comparatively 
much  more  rapid.  We  have  covered,  thanks  to  railways  and  tel¬ 
egraphs,  more  history  in  thirty  years  than  the  Cape  covered  in  two 
hundred.  Our  white  people  have  passed  in  a  few'  years  from  the 
pioneer  stage  with  its  roughness  and  hardships  to  the  era  of  up-to-date 
hotels  and  motor  cars. 

It  is  |)erhaps  well  to  remind  the  reader  of  the  distinction  Ijetween 
Northern  and  Southern  Rhodesia.  Southern  Rhodesia  is  a  self- 
governing  colony  with  a  white  population  of  40,(xx),  whereas  the 
northern  state  is  governed  by  the  British  Colonial  Office  and  has  only 
2000  to  3(xxi  white  inhabitants,  of  whom  many  are  civil  servants. 
The  Zamliezi,  which  divides  the  two  Rhodesias,  is  more  than  a  physical 
lx>undarv'.  There  is  g(K>d  reason  to  think  that  it  delimits  the  area 
in  Central  .Africa  nearest  to  the  equator  which  can  l)e  regarded  as  a 
white  man’s  country  in  any  true  sense,  and  this  although  there  may 
l)e,  even  nearer,  is()lated  areas  where  the  temperature  is  far  from 
unpleasantly  hot,  as  in  Kenya  Colony  for  instance. 

OCCLF.XTION  OF  THE  COUNTRY 

Southern  Rhodesia  originally  consisted  of  two  native  states, 
Mashonaland  and  Matal)eleland,  and  these  names  are  still  used  to 
indicate  what  are  now  merely  geographical  and  racial  divisions.  In 
i88t),  at  a  time  when  it  lcK)ked  as  if  a  German  cordon  might  he  drawn 
right  across  the  continent,  Cecil  Rhtxles  organized  the  British  South 
Africa  Company.  Its  purpose  was  to  develop  concessions  acquired 
by  him  from  the  Mataliele  king,  Loljengula,  and  lx)ught  from  other 
concessionaires;  and  armed  with  these  he  sent  a  force  of  five  hundred 
picked  men  as  police  and  pioneers  into  Mashonaland,  Two  years 
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later  they  invaded  Matalieleland  and  drove  Lol)engula  into  exile, 
where  he  died.  They  were  then  in  possession  of  a  large,  fertile,  and 
promising  country  with  everv’  prospect  of  finding  a  new  reef.  Nothing 
but  such  a  jx)ssil)ility  could  have  drawn  a  business  company  into  such 
an  undertaking;  but  as  months  went  by  and  the  rich  reefs  were  still 
undiscovered,  the  situation  l)ecame  exceedingly  difficult,  for  the 
resources  of  the  company  were  limited  and  their  commitments  prac¬ 
tically  unlimited. 

No  help  of  any  kind  was  forthcoming  from  the  Imperial  Govern¬ 
ment  except  that,  when  the  withdrawal  of  the  police  force  to  take  part 
in  the  Jameson  raid  and  other  errors  of  policy  had  led  to  a  native 
rel)ellion,  they  sent  tr(H)ps  to  help  establish  safety  but  on  the  distinct 
understanding  that  the  financial  responsibility  did  not  rest  with  them. 
This  rel)ellion  in  1 8(16-1897  and  the  Boer  war  of  1899-1902  were 
serious  interruptions  to  the  settlement  of  Rhodesia ;  but  the  war,  which 
had  taken  so  many  men  away,  subsequently  helped  to  introduce 
newcomers  Imth  to  the  South  African  colonies  and  to  the  less  known 
territorv’  of  the  British  South  Africa  Company.  Many  men  who 
came  out  with  the  volunteer  corps  to  the  war  w'ere  bitten  with  a 
taste  for  .Africa  and  returned  later  as  farmers  and  colonists.  One  or 
two  schemes  of  community  settlement  were  launched,  in  the  Free 
State  particularly;  and  these  were  assisted  by  the  policy  of  Lord 
Milner  of  developing  agriculture  by  improved  stock,  agricultural 
and  ex|x?rimental  sch(K)ls,  and  other  measures  calculated  to  improve 
the  anticjuated  methcnls  of  the  Boers. 

From  that  time  to  the  present  there  has  l>een  no  systematic  attempt 
to  bring  in  fresh  European  blood,  although  every’  one  agrees  that  it 
is  highly  desirable  in  view’  of  the  existing  disproportion  between  black 
and  white.  Lately  a  society  called  the  1820  Settlers  Society  has  lieen 
at  work  in  the  Union  and  has  introduced  some  six  hundred  men,  each 
of  whom  must  have  an  available  capital  of  £i5(X);  but  there  appears 
from  the  statistics  at  hand  to  l)e  a  considerable  leakage  of  British-born 
from  the  Union  of  South  .Africa  at  the  same  time,  and  a  regrettably 
large  ixTcentage  of  the  immigrants  come  from  southeastern  Europe. 
Southern  Rhodesia  gets  quite  an  appreciable  stream  of  immigration 
from  the  farmer  class  in  the  I’nion. 

A  Sovereign  State 

In  1923  Southern  Rhodesia  became  a  self-governing  colony  of 
the  British  Empire,  a  sovereign  state  under  the  King.  She  has  her 
own  parliament,  at  present  of  one  chamber  with  thirty  members;  and 
she  maintains  her  own  defense  force,  a  white  mounted  police  and  a 
volunteer  organization  as  a  second  line  of  defense.  The  Constitution* 

'  Tlie  Constitution  is  given  in  the  first  official  Year  Book  of  the  Colony  of  Southern  Rhodesia, 
Salisbury,  1924. 
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granted  gives  her  full  control  of  all  affairs  except  that  legislation  as 
to  natives  and  mineral  rights  and  railways  is  reserved  for  the  con¬ 
sent  of  the  British  Government.  The  first  reservation  is  in  accord¬ 
ance  with  British  tradition  in  South  Africa,  the  latter  have  due 
regard  tf)  interests  of  the  British  South  Africa  Company  in  these 
developments. 


The  Country  Itself 

A  word  as  to  the  country’  itself.  The  colony  is  approximately 
152,000  square  miles  in  extent;  and  of  that,  roughly,  one  fourth  is 
situated  on  a  high  and  narrow’  plateau  (the  high  veld)  which  runs 
from  the  Bechuanaland  Border  in  a  northeasterly  direction  through 
the  country’  at  an  elevation  of  over  4(xx)  feet  and  links  up  on  the 
eastern  Imrder  with  a  mountain  range  of  even  greater  height,  running 
up  to  6(kx)  and  8000  feet.  An  important  spur  runs  north  through  the 
Cmvukwes  and  links  up  with  the  Zaml)ezi  escarpment,  which  at 
varying  altitudes  runs  along  the  north  of  the  colony.  The  rivers  in 
their  middle  courses  have  eroded  deeply’  into  the  plateau  producing 
a  country  of  diversified  relief,  the  “middle  veld.”  “Middle  veld"  and 
“high  veld”  together  constitute  the  bulk  of  the  country,  the  “low 
veld”  of  the  Zamlx‘zi,  Limpopo,  and  Sabi  basins  being  of  limited 
extent.  The  lowest  point,  where  the  Limpopo  crosses  the  boundan 
into  Portuguese  h2ast  .Africa  is  660  feet  above  sea  level. 

The  drop  to  the  Zamlxzi  on  the  north  and  to  the  Limpopo  on 
the  sf)uth  and  also  to  the  Sabi  on  the  east  is  abrupt,  and  the  tributaries 
running  into  those  rivers  have  valleys  that  contrast  in  altitude  and 
temjx^rature  with  the  plateau  in  their  immediate  vicinity’,  so  that  one 
cannot  envisage  Rhodesia  as  sharply’  divided  into  high  and  low, 
temjxrate  and  hot  country.  For  the  greater  part  of  the  year  Rhcxlesia 
enjoy’s  climatic  conditions  approaching  the  ideal,  and  this  is  true  nut 
merely’  of  the  high  plateau  but  of  many’  parts  of  the  lower  country 
where  wind  and  rainfall  contribute  to  temfxr  the  heat  of  the  sun.  The 
only  parts  of  the  territory  where  tropical  heat  is  felt  are  the  Zambezi 
and  Limpopo  valley  s  and  the  northwestern  district  (Wankie). 

The  seasons  are  two:  winter,  which  lasts  from  April  to  September, 
Ixing  coldest  in  June  and  July,  and  the  rainy  season  which  begins 
with  hot,  thundery  weather  in  Octolxr  and  cfxils  rapidly  from  Decetn- 
Ixr  onwards.  .A  distinguishing  feature  are  the  cold  nights  which,  both 
in  winter  and  summer,  are  lower  in  temfxrature  than  those  of  most 
other  regions  with  a  similar  day  climate.  Madeira,  for  instance,  has  a 
mean  temperature  of  65®  F. ;  Southern  Rhodesia  a  temperature  of 
66®  at  40(X)  feet  and  71.5®  at  2(xx)  feet;  but  the  minimum  temperature 
both  at  the  coldest  and  hottest  times  of  the  y  ear  is  lower  in  the  colony 
than  in  the  island. 
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The  mean  annual  rainfall  is  28.7  inches;  on  the  east  the  figure  is 
nearer  40  and  on  the  west  20,  and  some  districts  bordering  on  Bechu- 
analand  get  less  than  15  inches.  At  the  time  of  writing  (March,  1926), 
while  the  eastern  border  has  had  heavy  rain  and  the  Beira  railway  is 
flooded  in  an  unprecedented  manner,  Bulawayo  on  the  west  is  praying 
for  rain.  However,  compared  with  other  parts  of  the  sub-continent 
the  rainfall  is  stable  (the  standard  divergence  from  the  mean  is  7 
inches),  and  droughts  are  not  so  frequent  as  they  are  farther  south. 
Rhodesia  also  possesses 
a  nunil)er  of  large 
nermanent  rivers,  and 
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Popi’L.MioN  Density 

It  is  usually  re¬ 
marked  by  visitors  to 
Rhcnlesia  that  she  is 
very  Knglish  as  to  so¬ 
cial  atmosphere;  and 
this  is  partly  l)ecause 
they  come  through  a 
country  where,  owing  1 
effect  is  not  pnxluced. 
divided,  as  to  adults,  l)etween  home-born  and  the  South-African-born, 
and  she  has  an  appreciable  contingent  of  Australasians  as  well. 
.South  .Africa,  after  over  two  hundred  years  of  European  colonization, 
has  a  white  population  of  i,250,(xx)  and  5,500,(xx)  natives;  Southern 
RhfKlesia,  after  30  years,  has  40,txx)  whites  and  860,000  natives. 

It  is  customary  to  speak  of  these  African  countries  as  lieing  sparsely 
inhabited,  but  in  fact  they  compare  favorably  with  many  other 
“new”  countries.  Australia  has  an  average  of  1.53  persons,  Canada 
i.»)o,  New  Zealand  Q.63,  the  Union  12.63,  and  Southern  Rhcxlesia 
to  the  square  mile.  Nor  is  it  the  case  in  Southern  Rhodesia 
that  the  .African  population  is  increasing  in  greater  ratio  than  the 
white,  as  might  have  l)een  expected  now  that  they  enjoy  peace  and 
are  cared  for  in  famine  and  in  sickness  whenever  possible.  For  Eu¬ 
ropeans  the  mortality  is  low:  the  death  rate  per  thousand  (unadjusted 
for  age  of  population)  was  12.6  for  1911-1920.  The  birth  rate  (un- 
adjusteil  for  sex  ratio)  was  27.74  thousand,  one  of  the  highest  in 
There  are  now  some  ten  thousand  white  Rhodesian- 


Fl(i.  2 — Mean  annual  rainfall  of  Southern  Rhodesia, 
of  map  1:13,000,000. 
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born  children  in  sch(K)l,  and  in  appearance  they  do  not  differ  from 
the  home-lK)rn,  except  in  one  or  two  places. 


Native  Reserves 


It  may  very  well  l)e  asked  why  settlement  in  such  a  desiratilt 
country  has  l^een,  comparatively  speaking,  so  slow.  There  are  towns 
in  Canada  and  .Australia  which  were  founded  at  the  same  time  as 
Rh(Klesian  settlements  and  which  now  have  a  larger  white  population 
The  point  is  that  one  cannot  regard  only  the  white  population  in  this 
question.  Very’  large  areas,  amounting  in  all  to  over  twenty  mil¬ 
lion  acres,  have  l)een  set  aside  permanently  for  reserves  in  which 
the  natives  live  on  a  sort  of  communal  tenure.  Although  in  some 
cases  tril)es  have  had  to  l)e  moved  some  little  distance  from  their 
ancestral  homes,  this  has  not  l)een  done  to  any  great  extent  nor  are 
the  reserves  the  poorest  quality  of  soil.  Still  it  happens,  very'  lar^elv 
from  reasons  connected  with  the  primitive  methcxls  of  agriculture, 
that  some  reserves  are  not  likely  to  l)e  adequate  for  the  increase  of 
population ;  and  here  the  government  has  l)een  trying  to  improve  the 
output  of  the  land  by'  boring  for  water  and  by  teaching  l)etter  method? 
of  cultivation.  A  commission  on  native  lands  has  just  reported  in 
favor  of  setting  aside  considerably  more  land  and  permitting  natives 
to  acquire  it  by  purchase — a  right  possessed  by  them  at  present  but 
exercised  very  infrequently.  The  commission’s  proposals  would  make 
the  European  area  approximately  62  jjer  cent  of  the  total,  the  native 
areas  37  per  cent.  The  commission  is  in  favor  of  a  segregation  policy, 
which  involves  both  races  giving  up  their  right  to  purchase  in  certain 
areas.  Segregation  is  now  the  policy'  in  favor  in  the  Union,  but  it 
may  be  premature  to  consider  it  in  Southern  Rhcxlesia  at  present. 

Besides  the  516,335  natives  living  in  these  reserves  (which  are 
scattered  all  over  the  country  and  not  concentrated  in  any  special 
area)  there  are  150,650  living  on  white  men’s  farms,  122,000  on 
unalienated  government  land,  and  24,874  in  compounds  attached  to 
municipalities.  The  last  constitute  an  urban  population  which  in 
many'  cases  has  lost  all  tribal  sense  or  touch  with  the  land.  They  are 
employed  as  servants,  mechanics,  drivers,  and  on  every  kind  of  semi 
skilled  and  unskilled  lalx)r.  Despite  the  protection  afforded  to  the 
white  mechanic  by'  his  trade  union  one  sees  in  Rhodesian  towns  an 
increasing  numl>er  of  native  chauffeurs,  motor  mechanics,  carjienters. 
and  other  workingmen.  In  short,  the  country  is  really  a  white 
aristocracy'  with  a  class  of  highly  paid  white  workingmen,  who  in  their 
turn  are  employers  of  the  real  proletariat,  the  natives.  The  figure? 
given  are  suggestive,  as  they  show  that  close  on  300,000  out  of  a 
total  of  86o,(XX)  are  liv  ing  on  land  which  is  or  may  l>e  occupied  by 
European  farmers;  and  of  these,  two-thirds  are  indigenous  natives. 
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Hindrances  to  Settlement 

When,  therefore,  we  inquire  why  the  tide  of  emigration  which, 
during  the  twenty  years  preceding  the  war,  set  so  steadily  away  from 
the  British  Isles,  has  passed  South  Africa  and  Rhodesia  by,  we  must 
reniemlKT  that  the  average  emigrant  expects  to  be  able  to  support 
himself  by  his  own  labor  even  if  unskilled,  at  any  rate  for  a  time,  until 
he  has  learned  enough  to  become  a  landowner  or  employer.  In  coun¬ 
tries  where  the  native  supplies  raw'  labor  this  is  impossible.  Rhodesia 
admits  no  immigrant  who  does  not  appear  to  have  either  a  job  to 
jjo  to.  a  sum  of  £50  for  his  own  use,  or  some  definite  guarantee  that 
he  will  not  become  a  public  charge.  In  the  latter  case  he  will  be 
deported  to  his  place  of  origin.  A  strict  interpretation  of  other  clauses 
of  the  Immigration  Act  is  used  to  prevent  the  incursion  of  undesirables 
of  any  kind.  When  one  adds  the  expensive  railway  journey  which 
eveiy  immigrant  must  make  to  reach  the  Rhodesian  lx)rders,  it  is  not 
a  matter  for  surprise  that  the  population  has  achieved  quality  rather 
than  quantity.  The  government  recommends  that  the  farmer  settler 
should  have  a  minimum  capital  of  £2000. 

The  racial  reason  has  undoubtedly  predominated  in  determining 
the  course  of  development  in  Africa,  but  physical  features  are  also 
unfavorable  to  rapid  settlement.  Had  South  .Africa  possessed  great 
navigable  rivers  running  to  the  south  and  east,  her  history  would  have 
l)een  ver\-  different,  for  the  problem  of  transport  would  have  been 
I  simplified.  .\s  it  was,  her  rivers  presented  a  barrier  to  penetration 
^  of  the  hinterland,  l)eing  raging  torrents  for  a  pieriod  of  ev'ery  year  and 
dr\-  chasms  for  too  much  of  the  rest. 

Railways  have  now  conquered  these  physical  difficulties;  but  it 
must  not  be  forgotten  that  the  greater  part  of  this  huge  continent 
wasofXMied  and  colonized  by  ox  wagon,  which  still  remains  the  cheapest 
form  of  transport  in  many  regions  and  the  only  one  in  some.  Un¬ 
fortunately  there  are  cattle  diseases  encountered  as  one  goes  north 
'  which  have  from  time  to  time  swept  almost  the  whole  country.  One 
such  epidemic  of  rinderpest  willed  out  the  whole  of  the  transport  to 
Rhcnlesia  in  her  earlier  days  and  forced  Cecil  Rhodes  to  hurry  on  the 
work  of  connecting  the  country  with  the  outside  world  by  rail  and  wire. 
.At  present  there  is  a  “fly”  belt  to  north  and  east  of  the  colony  on 
the  Zaml)ezi  and  Portuguese  frontier  where  cattle  cannot  survive,  and 
5_  m  the  Sebungwe  district  cases  of  sleeping  sickness  of  humans  have 
occurred.  In  order  to  maintain  communications  Rhodes  had  to  con¬ 
struct  a  considerable  length  of  line  outside  the  company’s  territory, 
from  Mafeking  on  the  south  and  Beira  on  the  east.  The  same  con¬ 
trolling  company  built  the  line  north  to  the  Congo  Ixirder,  and  the 
conse(|uence  is  that  if  the  Southern  Rhodesian  government  desires 
to  purchase  the  railways  she  will  have  to  buy  large  sections  that  are 
not  within  her  own  liorders;  and  the  same  difficulty  attaches  to  any 
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attempt  to  fix  rates  or  control  railway  policy,  though  these  are 
insoluble  problems. 

Railways  and  Farms 

The  railways  were  designed  mainly  to  serve  the  mining  areas,  but 
it  is  noteworthy  that  they  also  run  through  the  heart  of  the  main 
plateau  and  therefore  give  access  to  the  healthiest  part  of  the  countn. 
There  are  1252  miles  of  railway;  and,  if  25  miles  is  taken  as  representing 
an  effective  crop  zone,  these  lines  serve  a  farming  area  of  62,000  square 
miles,  or  40,000,000  acres.  “I’nfortunately, ”  writes  General  Ham¬ 
mond,  who  recently  conducted  an  inquiry  into  Rho<lesian  railway 
affairs,  “a  relatively  large  part  of  this  area  is  of  poor  soil,  and  its 
crop  production  is  further  restricted  by  conditions  of  high  altitude 
and  moderate  rainfall.  ”  He  goes  on  to  point  out  that  within  a  50-mile 
zone  at  an  altitude  of  2txx)  to  3(XX)  feet  are  included  some  20,000,000 
more  acres  of  rich  alluvial  soil,  suitable  for  cotton  and  grain  pnxluction 
on  a  large  scale.  These  valuable  statistics  must  1^  read  in  the  lijght 
of  what  has  been  done  in  recent  years  on  the  sand  veld,  with  a  low 
rainfall  supplemented  by  conservation  of  water  by  special  cultivation 
Formerly  light  soil  was  considered  useless,  but  many  changes  are 
taking  place  in  agricultural  theory’  as  the  result  of  experiment, 
the  same  time  the  development  of  cotton  and  tobacco  on  the  lower 
areas  is  altering  ideas  as  to  the  value  of  land  that  is  still  some  distance 
from  the  railway  s. 

General  Hammond  estimates  that  there  are  in  the  25-  and  50-mile 
zones  some  25,0(X),ooo  acres  of  mcxlerate  fertility  and  41,000,0a)  of 
rich  soil;  but  the  present  acreage  of  European  cultivation  is  only 
300,000,  and  of  native  alx)ut  1,000,000.  The  main  barrier  to  greater 
agricultural  pnxluction  has  been  and  still  is  the  cost  of  transport,  which 
the  settlers  have  laid  to  the  doors  of  a  profiteering  railway.  General 
Hammond  does  not  accept  the  view  that  the  railway’s  have,  hitherto, 
exceeded  legitimate  profits.  The  subject  is  highly  controversial,  and 
it  is  only  necessary’  here  to  give  General  Hammond’s  conclusion? 
without  any’  of  the  arguments  that  qualify  it.  He  says  “If  land 
settlement  is  to  lie  speeded  up  and  the  immense  latent  resources  of  the 
country’  developed,  the  problem  of  cheap  transport  must  be  solv’ed." 

There  is  no  single  way  in  which,  so  far  as  one  can  see,  this  can  be 
achieved.  In  Canada  railways  went  Ijefore  settlement,  but  the 
results  have  not  justified  the  belief  that  the  example  is  a  suitable 
guide  for  Rhcxlesia.  At  present  there  is  still  gcxxl  land  on  the  railway 
or  in  the  25-mile  zone  that  has  not  lx?en  settled  because  it  was  alienated 
in  early  days  to  land  and  mineral  companies.  The  total  area  thu? 
alienated  is  close  on  6,(xx),ooo  acres,  and  the  chartered  company’s 
own  ranching  and  agricultural  land  amounts  to  about  4,(XX),ooo  acres; 
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but,  as  the  company  is  doing  a  considerable  amount  of  development, 
this  does  not  come  into  the  same  category  as  that  of  the  other  com¬ 
panies.  Many  of  these  have  spent  and  are  still  spending  considerable 
sums  in  the  country  in  the  mining  industry;  but  they  have  held  their 
land,  without  condition  or  charge,  as  a  set-off  against  losses  incurred  in 
other  directions,  and  with  the  frank  intention  of  waiting  for  a  rise  in 
value.  They  are  now  prepared  to  sell,  but  it  remains  to  be  seen  if 
their  terms  are  sufficiently  attractive.  Meanwhile  the  government  is 
on  the  fxiint  of  introducing  legislation  to  tax  undeveloped  and  un- 
(K'cupied  land  which  will  act  as  a  spur  not  merely  to  the  land  companies 
but  to  many  private  owners  who  have  taken  up,  often  at  a  nominal 
jwyment,  far  more  land  than  they  can  profitably  employ. 

.Another  method  of  advance  may  be  found  in  the  development  of 
branch  feeder  lines,  not  necessarily  railways,  since  motor  transport  is 
only  now  coming  into  its  own.  Much  of  the  best  land  is  awkwardly 
situated  for  railway  communication,  but  experience  has  proved  that 
road  construction  is  cheap  and  easy  if  suitable  drifts  or  bridges  can  be 
made  to  cross  the  rather  numerous  streams.  Road  bridges  have 
hitherto  lieen  conspicuous  by  their  absence,  and  a  great  deal  of  time 
and  money  has  lieen  wasted  in  patching  drifts  which  periodically  are 
either  washed  completely  away  or  much  damaged  and  cannot  be 
crossed  by  motor  traffic  in  the  rainy  season.  Both  in  this  respect  and 
in  the  matter  of  roads  and  all  public  works  the  country  was  hampered 
by  the  fact  that,  under  chartered  company  rule,  no  capital  could  be 
lx)rrowed  but  revenue  had  to  cover  construction  as  well  as  main¬ 
tenance. 

As  soon  as  Southern  Rhodesia  was  granted  self-government  she 
entered  the  London  market  for  a  loan  and  has  experienced  no  difficulty 
in  raising  all  she  needs;  and  up  to  date,  after  two  years’  payment  of 
the  services  of  her  loan,  she  is  in  the  position  of  not  having  had  to 
impose  a  single  extra  tax.  Her  revenue,  which  has  been  growing 
steadily  for  the  last  fifteen  years,  will  exceed  the  estimate  for  the 
current  year  by  about  £300,000,  and  this  although  it  only  touched  the 
million  mark  in  1920.  It  encourages  the  hope  that  the  government, 
which  has  proceeded  very  cautiously,  will  in  the  near  future  be  able 
to  deal  with  the  question  of  communications  in  a  more  courageous 
spirit.  Modern  immigrants  will  seldom  take  themselves  and  their 
families  out  of  easy  reach  of  a  railway  even  if  crop  farming  (like  cattle) 
could  l)e  made  profitable  under  such  conditions.  A  most  important 
link  in  communications  is,  however,  outside  the  government  sphere 
at  the  present  moment.  Unless  the  port  of  Beira  can  be  improved  and 
the  railway  from  there  to  Southern  Rhodesia  secured  against  such 
HckkIs  as  in  1925  and  1926  rendered  it  impassable  for  several  months 
of  each  year,  Rhodesia  must  link  her  railways  with  those  of  the 
Transvaal  via  Messina  and  take  her  goods  to  Delagoa  Bay.  Bulawayo 
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(via  Salisbury  )  is  673  miles  from  Beira,  whereas  it  is  1360  miles  from 
Bulawayo  to  Cape  Town.  The  construction  of  a  connecting  link 
would  bring  Delagoa  Bay  within  more  convenient  distance  of  the 
main  Rhodesian  centers,  and  this  will  probably  be  one  of  the  first 
new  lines  to  be  constructed.  Another  project  is  for  a  line  running 
west  to  VValfisch  Bay,  but  this  could  be  built  only  with  the  go<xlwill 
of  the  Union  and  also  (since  it  crosses  Bechuanaland)  of  the  Imperial 
Government.  Although  competent  observers  believe  that  it  will 
come,  the  general  impression  is  that  the  time  has  not  yet  arrived.  \ 
third  route  will  run  north  and  west  with  outlets  both  to  the  Congo 
and  to  the  Atlantic  at  Lobito  Bay;  but,  as  at  present  planned,  the 
former  involves  breaking  bulk  at  least  twice,  whilst  the  distance  by 
the  latter  is  at  present  prohibitiv^e  for  all  but  the  most  westerly  dis¬ 
tricts.  Nevertheless,  it  is  apparent  that  Rhodesia  will  not  always 
remain  in  her  present  comparatively  isolated  position  and  that  her 
traffic  will  be  a  very  valuable  consideration  for  either  of  the  routes 
to  the  coast  (see  Fig.  i). 

Many  persons  are  urging  the  government  to  embark  on  extensive 
schemes  of  land  settlement.  The  writer  is  in  favor  of  a  policy  of 
indirect  rather  than  direct  subsidization  of  settlement.  Cheaper 
transport  is  the  first  need,  and  this  should  include  assisted  transport 
of  suitable  settlers  from  Great  Britain.  The  expense  at  present 
deters  many. 


Land  Purchase 

Many  different  forms  of  land  purchase  and  tenure  have  been  tried 
in  Southern  Rhodesia,  and  there  is  no  reason  to  suppose  that  we  have 
reached  finality.  At  present  the  basis  is  an  agreement  of  purchase 
whereby  the  price  plus  five  per  cent  interest  is  paid  in  half-yearly 
installments  spread  over  20  years.  Obviously  the  price  is  the  important 
question,  and  the  land  is  graded  according  to  quality  and  distance  from 
rail,  suitability  for  ranching  or  farming,  or  both.  There  has  been  a 
distinct  tendency  to  overvalue  land  not  merely  on  the  part  of  the 
government — the  British  South  Africa  Company  went  to  absurd 
lengths  in  this  respect  except  in  cases  where  it  was  itself  acquiring 
property — but  on  the  part  of  private  individuals;  and  the  success 
of  some  experimental  crop  in  a  particular  district  will  send  up  the  j 
prices  at  once  to  an  uneconomic  figure.  There  hav^e  been  booms  in  j 
land  as  well  as  in  minerals.  Land  in  the  neighborhood  of  the  chief 
towns  is  steadily  rising  in  price  and  in  the  case  of  Salisbury*  by  leaps 
and  bounds,  as  a  suburban  population  increases.  Civil  servants  and 
professional  men  in  the  towns  almost  invariably  become  landowners 
and  look  forward  to  retirement  on  their  farms,  and  this  is  equally  true 
of  men  engaged  in  mining. 
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Labor  * 

Important  as  is  transport  in  speeding  up  white  settlement,  it  is 
not  more  urgent  than  the  question  of  labor.  Throughout  South  Africa, 
despite  the  large  native  population,  this  question  is  assuming  acute 
proportions;  nor  is  it  likely  to  improve  on  the  lines  at  present  being 
followed.  The  Rand  mines  have  from  very  early  days  been  obliged 
to  recruit  their  labor  from  the  north;  but  it  is  surprising  to  find  that 
Southern  Rhodesia  is  also  compelled  to  do  this  and  has  subsidized  a 
lalxir  bureau  for  many  years  past  in  order  to  secure  a  supply  of  alien 
labor.  The  number  of  natives  in  employment  in  an  average  year 
is  i40,t)oo;  but  of  these  90,000  are  aliens  who  come  from  the  north 
to  seek  work  in  the  colony.  They  are  included  in  the  census  figures 
already  given.  Deducting  them  we  find  that  50,000  out  of  170,000 
adult  male  natives  (allowing  four  persons  to  each  family)  are  employed ; 
but  this  figure  is  too  high,  as  the  “employed”  include  young  boys,  who 
are  not  “adult”  in  a  European  sense  of  the  word. 

It  is  a  curious  thing  that  Rhodesian  labor  goes  to  Johannesburg, 
while  she  recruits  from  Nyasaland  and  Northern  Rhodesia,  the 
attraction  in  each  case  being  higher  wages.  Up  to  the  present  time 
this  importation  has  resulted  in  a  supply  that  has  been  adequate  for 
the  last  few  years;  and  wages,  though  rising,  are  still  very  low,  15 
shillings  a  month  for  unskilled  work  and  5  to  10  more  for  drivers  or 
head  boys.  The  food  ration  is  mealie  meal  with  the  addition  of  meat 
(quite  a  modern  innovation)  where  it  is  cheaply  procurable.  The 
Labor  Bureau  boys  get  £i  per  month  and  a  standard  ration  of  meat 
and  meal  and  beans.  They  contract  to  work  for  a  year  and  are  not 
charged  with  tax.  This  tax,  really  a  poll  tax,  is  £i  a  head  for  every 
adult  man  and  10  shillings  for  every  wife  after  the  first.  Except  a 
tax  on  dogs  this  is  the  only  direct  taxation  of  the  native.  To  meet 
it  he  almost  invariably  chooses  to  work  rather  than  pay  it  out  of 
capital.  His  capital  is  mostly  in  the  form  of  cattle,  wives,  and  daugh¬ 
ters,  all  of  which  are  saleable;  and  to  earn  a  wife,  if  his  father  cannot 
buy  him  one,  he  must  go  to  the  mines  or  to  some  other  form  of  employ¬ 
ment  which  will  gain  him  £30  to  £40  in  a  reasonably  short  time. 
U  ith  this  he  is  set  up  for  life.  Cattle  owners  can  pay  for  their  wives  in 
stock,  but  the  reduction  in  the  price  of  cattle  has  hit  them  rather  hard 
lately.  Although  the  words  “buy”  and  “sell”  have  been  used  here, 
the  custom  of  “lobrda”  is  not  really  a  matter  of  purchase,  but  of 
compensation  to  the  father. 

Native  Development 

The  economic  position  of  the  native  is  obviously  a  very  easy  one, 
but  it  is  built  up  on  a  standard  of  living  that  is  hopelessly  low.  There 
IS  no  margin  for  failure  of  crops,  for  unusual  cold  or  rain;  and  every 
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year  there  must  be  months  of  discomfort  which  in  old  age  lead  to 
suffering.  The  winter  passes  and  the  sun  shines  and  the  grain  ripens 
The  nativ'e  sits  in  the  warmth,  fills  his  belly,  drinks  the  beer  brewed 
by  his  women  folk,  and  forgets  the  evil  days;  or  rather,  for  he  is 
essentially  a  fatalist,  he  says  to  himself  that  this  is  life.  We  have  to 
remember  that  every  man  over  thirty-five  was  born  in  the  time  of 
Lobengula,  when  providence  and  forethought  were  needless,  and 
that  practically  all  are  pulled  back  to  the  kraal  and  its  conservative 
influences  by  the  dead  weight  of  their  womenfolk.  There  are  people 
who  think  that  the  cause  of  labor  shortage  is  the  education  of  the  ! 
native.  They  forget  that  were  it  not  for  the  increased  demands  for 
clothing,  better  food,  and  an  improved  standard  of  living  there 
would  be  no  incentive  for  him  to  work  at  all,  so  long  as  he  could  raise 
the  amount  required  by  the  taxgatherer.  The  early  settlers  had  the 
greatest  difficulty  in  getting  labor  of  any  kind;  and  the  numlier  of 
natives  receiving  education  did  not  reach  four  figures  until  1911  and 
increased  by  slow  degrees  until  about  1918,  when  it  began  to  jump  and 
now  shows  another  ten  thousand  every  year. 

The  traditional  “settler”  view  of  the  native  is  that  he  is  not 
'/intended  by  his  Creator  to  rise  abov^e  being  a  hewer  of  wood  and  a 
I  drawer  of  w’ater,  in  which  capacity  he  is  essential  to  the  w  hite  man  and 
to  the  development  of  the  country.  The  traditional  missionary  view 
I  is  that  he  is  just  as  capable  of  development  under  Christian  influences 
Las  the  white  man  and  has  the  same  right  to  dispose  of  his  labor  or  to 
live  as  he  pleases.  Yet  the  missions  expect  their  converts  to  be  ready 
to  perform  the  functions  of  hewers  and  drawers  for  them,  nor  is  it 
clear  that  they  could  continue  their  work  without  these  services. 
Moreover,  the  missionaries,  although  some  w’ere  pioneers,  owe  their 
continued  existence  and  the  jxissibility  of  increasing  their  work  to 
the  farmers,  miners,  and  administrators  who  came  in  and  gave  the 
country  roads,  towns,  industries,  and  a  stable  government.  Chris¬ 
tianity  would  not  have  reached  the  vast  majority  of  these  people 
except  for  the  men  who  opened  the  country  and  freed  their  fathers 
from  the  tyranny  of  Lobengula.  Granted,  therefore,  that  the  white 
man  is  necessary’  to  the  development  of  a  civilized  country  and  that 
he  cannot  liv’e  in  it  and  develop  it  without  the  black  man’s  labor,  in 
what  way  can  the  relationship  best  be  regulated  for  the  advantage 
of  both? 

It  is  here,  the  writer  ventures  to  think,  that  some,  though  not  all. 
missionaries  in  Southern  Rhcxlesia  and  elsewhere  are  inclined  to  go 
astray.  They  are  so  eager  to  protect  their  converts  from  the  exploita¬ 
tion  which,  it  must  be  acknow’ledged,  would  have  taken  place  if  some 
settlers  had  had  their  w’ay,  that  their  influence,  perhaps  almi)St 
unconsciously,  has  been  in  the  direction  of  prejudicing  natives  against 
all  employment  except  under  mission  auspices.  The  result  has  l)een 
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pointed  out  in  a  very  clear  manner  by  one  of  the  Nyasaland  mis¬ 
sionaries.  For  years  past,  Rhodesian  employers,  unable  to  get  labor, 
have  subsidized  the  recruitment  of  Nyasa  and  other  northern  boys 
and,  as  this  missionary  points  out  in  a  letter  addressed  to  the  Com¬ 
mission  on  Native  Education  (C.  S,  R.  20,  1925),  the  products  of 
Nvasa  missions  today  occupy  the  best  posts  open  to  natives  in  Rhode¬ 
sia.  As  builders,  carpenters,  mechanics,  gardeners,  and  domestic 
servants  they  are  sought  after  and  better  paid  than  local  natives 
liecause  of  their  reputation.  They  are  also  employed  on  the  best 
class  of  farm  work  and  on  mines,  where  a  contract  for  a  period  of 
twelve  months  is  an  advantage.  The  object  of  the  mission  is  to  train 
them  equally  to  be  of  service  to  the  white  man  or  to  themselves. 
Nyasaland  is  not  a  white  man’s  country,  and  the  missions  do  not 
need  to  consider  whether  their  pupils  will  compete  with  white  mechan¬ 
ics;  but  this  does  not  altogether  e.xplain  the  difference  in  their  output. 

It  would  l)e  a  bold  missionary  in  Southern  Rhodesia  who  would 
openly  say  that  he  trained  boys  for  European  employment;  every  one 
still  maintains  the  pious  fiction  that  the  object  is  to  send  the  native 
back  to  his  kraal  to  carry  on  the  traditions  learnt  in  the  mission  school. 
.Meanwhile,  the  cream  of  native  employment  goes  to  the  aliens,  and 
when  the  Rhodesian  native  begins  to  appreciate  this  he  will  feel 
dissatisfied.  His  main  idea  in  seeking  education  is  to  increase  his  own 
market  value,  and  it  is  often  a  shock  to  find  that  the  white  man  does 
not  recognize  this.  Boys  who  have  learned  a  trade  are  in  a  better 
position,  but  they  are  few  and  far  between  and  are  often  retained  to 
work  on  the  mission  stations. 

It  must  be  realized  that  with  the  growth  of  European  population 
the  competition  for  labor  will  to  a  great  extent  protect  the  native 
from  the  undoubtedly  too  low  wages  of  earlier  days  and  the  rate 
which  is  still  paid  in  many  districts;  but  when  those  wages  are  remem- 
l)ered  it  must  also  Ije  remembered  that  the  white  man  was  and  is 
struggling  with  the  problem  of  development  against  almost  over¬ 
whelming  odds  and  that  he  has  had  no  assistance  worth  mentioning 
from  the  vast  majority  of  the  natives.  The  labor  problem  was  more 
acute  at  first  than  it  is  now,  and  it  was  solved  only  by  bringing  in 
(at  great  expense)  northern  boys  and  establishing  a  steady  stream  of 
labor  from  that  source. 

We  can  go  even  further.  U  is  urged  at  all  missionary  congresses 
that  the  taxation  paid  by  naftives  entitles  them  to  a  larger  share  of 
expenditure  on  such  things  as  education,  and  it  is  true  that  their 
contribution  to  revenue  Is  considerable;  but  it  must  be  remembered 
that,  on  account  of  the^rebellion  of  1896-1897,  the  country  has  been 
forced  by  the  Imperial  Government  to  maintain  a  large  and  extremely 
costly  white  mounted  police,  whose  presence  would  be  unnecessary 
but  for  the  native  races.  It  is  true  there  is  now  little  chance  of  any 
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further  native  trouble,  but  a  police  of  this  kind  is  easier  to  raise  than 
to  decrease;  and  at  present  their  work  consists  almost  entirely  of 
native  cases,  notably  prosecutions  for  non-payment  of  taxes.  That 
the  taxes  are  not  too  rigidly  collected  may  be  judged  from  the  fact 
that  in  the  current  year  the  Government  is  £30,000  in  arrears. 

Native  Industries 

fhere  is  a  section  of  opinion  among  the  native  administrators  and 
missionaries  that  favors  the  development  of  native  industries  on  the 
lines  adopted  in  the  West  Coast  colonies  or  in  the  mandated  territory 
of  Tanganyika,  where  European  settlers  are  not  encouraged  and  where 
the  Government  organizes  the  growth  and  expiort  of  native  products, 
such  as  palm  oil,  cocoa,  cotton,  and  coffee.  The  writer  believes  such 
a  policy  to  be  contrary  to  the  interests  of  Southern  Rhodesia  and  for 
that  reason  is  doubtful  as  to  the  px)licy  of  segregation.  Neither  the 
agricultural  conditions,  native  habits,  nor  the  transport  facilities 
of  the  country  lend  themselves  to  large-scale  native  production,  nor 
can  it  be  expected  to  adopt  what  is  really  a  plantation  policy.  It  is 
true  that  the  individual  native  grower  does  not  necessarily  belong 
to  a  plantation  system,  but  in  reality  whether  the  plantation  is  run 
by  the  Government  or  by  large  firms  it  comes  to  the  same  thing.  The 
native  does  the  cultivation;  seed,  supervision,  machinery,  and 
storage  have  to  be  supplied  and  the  crop  financed  up  to  the  point 
where  it  gets  a  European  market.  This  is  essentially  plantation 
production  as  opposed  to  real  farming. 

This  is  no  argument  against  native  production  of  food  crops  or 
any  other  crops  the  natives  choose  to  grow  with  the  same  aid  or 
encouragement  as  is  given  to  a  white  farmer,  but  it  is  against  the 
deliberate  adoption  of  a  policy  of  subsidizing  the  native  as  a  producer 
of  crops  for  export.  At  the  same  time  it  may  be  that  the  only  way  to 
avoid  racial  friction  is  to  define  the  areas  of  settlement  and  encourage 
a  peasant  proprietor  class  to  grow  up  towards  the  ideal  of  economic 
independence.  That  this  can  be  achieved  in  Rhodesia  by  agriculture 
without  capital  expenditure  is  very  doubtful,  and  in  the  long  run  labor 
will  go  where  it  can  earn  the  most. 

The  utilization  of  the  indigenous  native  to  a  greater  extent  is  one 
of  the  pressing  problems  of  the  day,  and  no  excuse  is  needed  for  the 
space  devoted  to  it.  The  country  cannot  always  rely  on  the  northern 
boy,  since  the  development  of  the  Congo  may  set  the  stream  flowing 
north ;  and,  even  were  it  not  a  condition  of  white  settlement  that  there 
should  be  an  adequate  supply  of  unskilled  and  semi-skilled  labor,  itts 
eminently  in  the  interests  of  the  natives  themselves  that  they  should 
acquire  the  habits  of  regular  work  and,  as  wage  earners,  become  also 
producers  of  wealth.  The  Government  of  Southern  Rhodesia  is 
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alive  to  the  necessity  of  providing  a  stimulus  and  a  reward  for  those 
who  become  useful  citizens  and  is  considering  a  scheme  to  enable 
them  to  become  freeholders  of  land  in  suitable  areas — a  right  they 
possess  but  which  public  opinion  is  averse  to  their  exercising. 

European  Industries:  Mining 

Southern  Rhodesia  and  the  northern  Transvaal  show  evidences  of 
prehistoric  colonization  on  a  scale  comparing  favorably  with  their 
present  population.  It  is  not  without  significance  that  these  “an¬ 
cients,”  as  we  call  them,  were  attracted  by  the  mineral  wealth;  and 
at  a  rough  estimate  they  took  about  twice  as  much  gold  out  of  Rhode¬ 
sia  as  has  been  discovered  in  the  thirty  years  of  British  occupation. 
Besides  their  abandoned  mines,  which  constitute  the  largest  mining 
area  in  the  world  in  actual  extent,  there  are  thickly  scattered  about 
Rhodesia  the  ruins  of  dry-stone  masonry  of  a  very  substantial  kind 
but  unknown  origin,  remains  of  terraces  and  watercourses,  and  other 
evidences  of  a  cultivation  which  must  have  provided  food  for  a  much 
larger  population  than  is  now  fed  on  the  country.  Controversy 
still  rages  as  to  the  origin  and  age  of  these  ancient  remains,  some 
persons  asserting  that  they  are  simply  the  work  of  previous  gener¬ 
ations  of  natives  (though  this  does  not  account  for  the  mines  nor  for 
the  absence  of  native  traditions  concerning  the  buildings),  and  others 
pointing  to  certain  decorative  or  symbolic  features  as  showing  Arabian 
or  Mediterranean  origin,  while  it  is  generally  conceded  that  the  rock 
mining  is  similar  to  that  found  in  India  and  that  trees  and  plants 
of  Indian  origin  are  frequently  seen  near  such  mines  and  nowhere 
else. 

Although  we  may  begrudge  the  ancients  the  large  amount  of 
precious  metal  of  which  they  denuded  the  country,  we  must  acknowl¬ 
edge  that,  had  they  not  so  successfully  prospected,  the  gold  might 
still  be  undiscovered  in  the  heart  of  an  inaccessible  and  uncivilized 
native  territory.  It  was  the  report  of  the  old  workings  that  led  to 
the  occupation  in  1890;  and  today,  if  the  ancients  are  nothing  else 
to  us,  they  have  at  least  provided  us  with  an  attraction  for  tourists  in 
the  shape  of  Zimbabwe  and  other  ruins  and  an  unsolved  problem 
of  archeology. 

Gold  to  the  value  of  £57,522,000  has  been  exported  from  Southern 
Rhodesia  since  1899,  The  best  year  was  1916  when  nearly  £4,000,000 
sterling  was  taken,  but  the  figure  now  seems  stationary'  at  about 
£3,000,000,  placing  the  country  seventh  among  the  gold-producing 
countries  of  the  world.  Practically  every  mine  being  worked  today 
was  located  in  the  early  days  and  is  on  the  site  of  old  workings.  Pros¬ 
pecting  has  been  stagnant  until  last  year  when  the  government  tried 
to  revive  it  by  a  system  of  grants,  but  so  far  with  no  results  to  show. 
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A  geological  survey  of  the  country  is  now  completed  and  should  be 
of  the  greatest  assistance  to  prospectors.  It  is  certainly  hard  to  believe 
that  the  ancients,  without  the  aid  of  science  and  in  the  days  when  the 
country  w'as  in  all  probability  completely  covered  with  forest  and  bush, 
discovered  all  that  Rhodesia  contains.  No  mining  authority  believes 
that  the  reefs- are  exhausted  or  that  no  more  reefs  will  be  found 
Several  minor  discoveries  recently  and  notably  the  recovery  of  a 
reef,  at  an  unexpectedly  great  depth,  in  a  mine  that  had  been  closed 

down  have  encouraged 
the  hope  that  further 
and  deeper  excavation 
may  be  rewarded. 

Coal,  worked  only 
at  one  place,  Wankie, 
although  it  is  found  in 
many  others,  accounts 
for  two  and  a  half  mil¬ 
lion  and  an  average 
annual  production  of 
about  a  quarter  of  a 
million.  It  is  a  monop¬ 
oly  of  the  British  South 
Africa  Company;  and 
it  is  not  in  their  interest 
to  permit  competition 
which,  moreover,  they 

could  easily  crush,  as  they  have  in  Wankie  one  of  the  largest  and 
richest  coal  fields  in  the  world.  The  cost  to  consumers  is  high,  not 
only  on  account  of  freight  but  also  of  pit-mouth  cost,  and  it  is  to 
some  extent  a  tax  on  industry. 

Chrome  ore  and  asbestos  are  next  in  importance,  and  they  have 
l)een  increasing  considerably  in  value.  They  account  respectively 
for  £250,000  and  for  £600,000  to  £700,000.  Asbestos,  being  inexpen¬ 
sively  worked,  is  one  of  the  most  profitable  mining  propositions  in 
Rhodesia  and  is  of  recent  development. 

Copper,  of  which  there  is  plenty  in  many  parts  of  the  colony,  is 
dwindling  for  a  variety  of  reasons,  and  platinum  has  not  yet  found  its 
way  into  the  available  statistics  although  “finds”  have  been  reported. 
Tin  has  been  found  in  small  quantities;  and  there  is  at  the  moment 
some  interest  being  taken  in  corundum,  w'hich  occurs  in  one  distnct 
in  considerable  quantities. 

The  developments  in  mining  will  help  to  stimulate  settlement,  for, 
although  a  mining  pKDpulation  is  not,  generally  speaking,  as  permanent 
as  a  farming  community,  it  has  a  strong  tendency  to  become  permanent 
in  Rhodesia,  especially  among  the  smaller  workers. 


Fig.  j — Gold  and  coal  resource*  of  Southern  Rhodesia, 
of  map  1:13.000.000. 
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Agriculture 

The  staples  of  our  agriculture  are  cattle,  maize,  tobacco,  and 
latterly  cotton.  In  the  western  districts  with  a  lower  rainfall  and  a 
jjood  deal  of  light  soil  cattle  predominate.  There  are  about  two 
million  head  in  the  country,  divided  pretty  evenly  between  Europeans 
and  natives.  Pure-bred  stock  are  on  the  increase,  shorthorns  being 
the  favorite.  In  the  last  year  or  two  dairying  has  become  a  very' 
profitable  industry  especially  in  the  neighborhood  of  the  two  largest 
towns. 

During  the  war  and  for  two  years  after,  the  price  of  cattle  of  any 
kind  was  high;  but  for  the  last  five  years  Southern  Rhodesia,  like 
other  cattle  countries,  has  been  suffering  from  a  severe  slump.  The 
distance  of  her  markets  coupled  with  the  fact  that  her  southern 
neighl)or,  her  best  customer  in  the  past,  is  now  becoming  a  serious 
competitor  and  is  imposing  restrictions  on  the  import  of  Rhodesian 
slaughter  cattle,  have  combined  to  depress  her  prices  so  severely  as 
to  give  a  definite  check  to  breeding.  The  depression  has,  however,  had 
a  good  effect  in  convincing  men  that  quality  is  better  than  quantity. 

Last  year  the  Government  concluded  an  arrangement  with  the 
cold  storage  company  that  has  a  monopoly  of  South  African  internal 
trade,  whereby,  in  exchange  for  the  sole  right  to  freeze  and  export 
from  Southern  Rhodesia,  the  company  is  to  erect  the  necessary'  works 
at  a  stipulated  expense.  The  agreement  was  in  line  with  expert 
opinion  that,  in  the  absence  of  a  good  market  for  fresh  meat  or  cattle 
on  the  hoof,  cold  storage  was  the  only  possible  method  of  disposing  of 
our  beasts.  Up  to  the  present  the  cold  storage  works  have  not  mate¬ 
rialized,  but  the  company  has  been  buying  on  the  hoof  for  the  Johannes¬ 
burg  market  and  paying  a  very  low  price.  Interesting  experiments 
in  sending  live  cattle  to  Italy  and  England  have  resulted  in  good 
prices  and  a  favorable  opinion  of  our  stock,  but  the  problem  of  cheaper 
transport  has  to  be  solved. 

There  is  another  market  in  the  Congo,  which  has  also  l^een  partly 
closed  to  us  by  the  jealousy  of  Northern  Rhodesia,  although  she  could 
not  supply  it  from  her  own  European-owned  herds.  Both  the  Union 
and  the  Congo,  however,  are  practically  obliged  to  come  to  us,  and 
the  traffic  is  likely  to  increase  when  some  of  the  political  motives  for 
trv’ing  to  exclude  Southern  Rhodesia  have  ceased.  Our  cattle  are  in 
prime  condition  at  a  time  when  South  Africa  needs  them,  and  the 
t  ongo  demands  will  increase  rapidly. 

Until  lately  maize  stood  alone  as  the  one  agricultural  product 
that  could  be  regarded  as  a  staple  export.  Tobacco  had  been  tried, 
proved  successful,  but  was  killed  by  the  monopoly  of  a  company  which 
dictated  prices  all  over  Africa.  It  could  not  be  profitably  shipped 
to  Kngland  in  competition  with  American  leaf.  A  preference  given 
to  Empire-grown  leaf  has  in  the  last  two  years  revived  this  industry. 
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and  it  is  now  one  of  the  most  profitable  in  the  colony.  Bright  leaf 
of  very  gtxxi  quality  can  be  grown  on  a  large  proportion  of  the  farming 
soil,  and  a  grade  suitable  for  pipe  tobacco  over  a  much  larger  area 
Cotton,  too,  has  been  grown  for  some  years,  but  was  not  profitable 
at  the  prices  current  until  recently;  and  now  it  is  the  subject  of  govern¬ 
ment  experiment  to  decide  the  best  soil,  method,  and  seed  to  ensure 
a  high  standard  of  staple  and  yield. 

Southern  Rhodesia’s  hope  in  all  production  is  quality,  which  she 
has  already  secured  in  maize,  tobacco,  and  cotton.  If  the  highest 
standard  can  be  maintained  she  will  not  feel  the  handicap  of  her  long 
haul  to  the  coast  so  severely.  It  is  for  this  reason  that  only  farmer 
settlers  with  capital  and  brains  are  likely  to  do  really  well;  and  the 
native  grower,  unless  heavily  subsidized  and  supervised,  might 
prove  a  source  of  weakness.  Haphazard  methods,  of  which  we  have 
had  a  good  deal  in  the  past,  are  not  going  to  succeed  longer.  The 
government  has  a  fully  equipped  scientific  agricultural  staff,  a  large 
veterinary  staff,  and  a  small  but  exceedingly  efficient  bacteriological 
staff  for  animal  diseases;  and  with  this  up-to-date  equipment  a  farmer 
ought  to  be  able  to  start  on  the  best  lines. 

Conclusion 

From  many  aspects  this  experiment  in  tropical  colonization  is  of 
peculiar  interest,  and  the  writer  is  hopeful  that  the  courage  which 
carried  Southern  Rhodesia  through  an  exceptionally  trying  period 
and  caused  her  to  choose  self-government  rather  than  risk  the  loss 
of  her  identity  in  the  Union  of  South  Africa  will  stand  her  in  good  stead 
and  enable  her  to  take  long  views  and  brave  decisions  in  the  days  that 
are  to  come.  It  is  more  than  probable  that  this  small  white  com¬ 
munity  is  the  nucleus  of  another  self-governing  nation  within  the 
British  Empire  and  that  in  time  to  come  its  position  in  the  heart  of 
the  African  continent  will  give  it  strategic  importance  from  the 
racial  and  economic  as  well  as  from  the  military  point  of  view. 
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THE  WINELAND  VOYAGES: 

A  FEW  SUGGESTIONS 
Halldor  Hermannsson 

SINCE  no  authenticated  Norse  remains  have  as  yet  been  found 
on  the  American  continent'  we  have  no  way  of  verifying  or 
controlling  the  accounts  found  in  the  Icelandic  sagas  of  the 
discovery  of  America  and  the  attempt  at  colonization  there  in  the 
eleventh  century.  The  accounts  themselves,  however,  are  of  ^  such 
a  character  as  to  leave  no  doubt  that  they  deal  with  historical  events. 
PNen  the  discrepancies  between  the  two  principal  sources,  the  Saga 
of  Eric  the  Red  and  the  Tale  of  the  Greenlanders,  tend  rather  to 
strengthen  the  conviction  of  a  trustworthy  tradition  which  has  taken 
a  slightly  different  form  in  different  localities.  These  differences, 
however,  make  it  more  difficult  to  arrive  at  plausible  conclusions 
about  the  course  of  the  voyages  and  the  places  mentioned.  To  those 
familiar  with  the  saga  literature  in  general  there  can  be  no  question 
that  the  Saga  of  Eric  gives  the  impression  of  greater  reliability,  and 
in  its  favor  also  is  the  fact  that  it  is  the  older  of  the  two  sources. 
Therefore,  in  my  opinion,  it  must  be  taken  as  a  basis  for  any  treat¬ 
ment  of  the  subject,  while  certain  details  found  only  in  the  Tale 
deserve  due  consideration. 

The  Story  of  the  Voyages 

The  main  features  of  the  story  are  as  follows:  Leif  Ericsson  on 
his  way  from  Norway  to  Greenland  by  the  southern  route,  that  is 
directly  from  Norway  without  touching  Iceland,  was  driven  out  of 
his  course  and  finally  came  upon  a  land  which,  on  account  of  the 
presence  of  wild  grapes,  he  called  Wineland.  He  continued  his  voyage 
northward  in  the  same  summer  until  he  reached  Greenland.  A  few 
years  later  the  Icelander,  Thorfinn  Karlsefni,  started  from  Greenland 
on  an  exi)edition  to  Wineland  with  three  ships  and  with  the  intention 
of  settling  there.  He  followed  l^eif’s  route,  going  in  the  opposite 
direction.  After  crossing  Davis  Strait  he  first  sighted  a  land  which 
he  called  Helluland,  or  P'lagstone-land,  then  Markland,  or  Forest¬ 
land;  thereafter  he  sailed  along  a  long,  low,  and  sandy  coast  which 
he  called  P'urdustrandir,  or  Wonderstrands,  and  finally  arrived  at 

*  Referring  to  the  ruins  in  Labrador  to  which  a  Norse  origin  has  been  accredited.  Mr.  Gathorne- 
Hardy  points  “  in  the  most  guarded  language  "  to  the  “  possibility  "  that  they  have  been  erected  by  an 
Eskimoised  Norse  people  (G.  M.  Gathorne-Hardy:  A  Recent  Journey  to  Northern  Labrador,  Geogr. 
Juurn.,  Vol.  so,  igjj,  pp.  153-169). 
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a  bay  which,  because  of  strong  currents,  he  called  Straumfiord.  There 
the  first  winter  was  spent.  Next  summer  he  continued  the  voyage 
southward  to  H6p,  which  he  seemingly  looked  upon  as  a  part  of  Leif’s 
Wineland  and  where  he  spent  the  second  winter.  The  following 
summer  he  returned  to  Straumfiord,  spent  the  third  winter  there 
again,  and  returned  to  Greenland  during  the  fourth  summer. 

Leif’s  Route  Northward  from  Wineland 

Since  Rafn,  in  the  earlier  half  of  the  nineteenth  century,  tried  to 
identify  these  names  with  various  localities  on  the  east  coast  of 
.America,  many  attempts  have  been  made  to  find  a  solution  of  the 
problem.*  No  general  agreement  has  yet  been  arrived  at,  which  is 
natural  considering  the  material  we  have  to  work  with.  The  chief 
mistake  made  by  most  writers  on  the  subject  is  the  attempt  to  recon¬ 
struct  Karlsefni’s  route  towards  the  south,  without  first  investigating 
the  route  Leif  followed  on  his  way  north.  The  point  is  fundamental, 
because  the  route  was  established  from  south  to  north.  It  can  be 
taken  for  certain  that  Karlsefni  had  with  him  as  guides  some  of  the 
men  who  had  been  w  ith  Leif ;  but,  as  they  had  sailed  over  the  course 
only  once,  it  must  have  been  difficult  for  them  to  keep  it,  especially 
as  they  were  now  going  in  the  opposite  direction. 

I^t  us  then  first  follow  Leif  on  his  voyage.  He  probably  lost  his 
way  somewhere  in  the  mid-Atlantic  and  was  driven  by  easterly  or 
northerly  winds  into  the  foggy  region  of  the  Newfoundland  Banks 
It  would  l)e  most  natural  to  believe  that  he  had  struck  either  New¬ 
foundland  or  Nova  Scotia,  but  in  neither  of  these  would  he  have  found 
grapes;  so,  following  the  lead  of  the  Saga,  we  must  assume  that  his 
landfall  was  farther  south,  somewhere  on  the  coast  of  New  England 
south  of  the  northern  limit  of  the  wild  grap)e,  which,  I  believe,  is  gen¬ 
erally  supposed  to  have  l)een  near  Passamaquoddy  Bay.  From  there 
he  would  naturally  follow  the  coast  towards  the  northeast,  prob¬ 
ably  going  into  the  Bay  of  Fundy  only  to  find  that  there  was  no 
through  passage  and  so  rounding  Nova  Scotia  and  Cape  Breton 
until  he  came  to  Cape  North  where  the  land  ends.  From  there  he 
is  not  likely  to  have  turned  to  the  southwest  to  follow  the  coasts  of 
Prince  Edward  Island  and  New  Brunswick.  From  Cape  North  at 
.sea  level  he  could  hardly  see  Newfoundland  even  under  the  most 
favorable  circumstances;  the  distance  is  too  great,  and,  besides,  Cabot 
Strait  is  notorious  for  dense  fog  during  the  summer  months. 

The  most  natural  thing  for  him  to  do,  it  seems  to  me,  was  to  take 
the  course  due  north  from  the  cape.  In  such  case  tw’o  things  might 

•See  W.  H.  Babcock:  Recent  History  and  Present  Status  of  the  V’inland  Problem,  Gtop.  Rtt., 
Vol.  II,  IQ2I,  pp.  265-282;  and  a  recent  paper  by  Gustav  Holm:  Small  .Additions  to  the  Vinlsixl 
Problem  in  consequence  of  Professor  H.  P.  Steensby's  "Norsemen’s  Route  from  Greenland  to  W'inr- 
land.”  M fdddtlsrr  am  Grtniond,  Vol.  59,  1925,  pp.  11-37. 
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have  hapix?neci.  Hither  he  struck  the  southwestern  portion  of  New¬ 
foundland  near  Cape  Ray  and  thence  sailed  along  the  west  coast 
of  Newfoundland  northwards;  or  he  went  into  the  Gulf  of  St.  Lawrence 
l>etween  Newfoundland  and  the  Magdalen  Islands  and  continued  his 
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voyage  until  he  became  aware  of  the  south  coast  of  Labrador,  which 
he  then  followed  eastward.  In  either  case  he  must  have  gone  through 
the  Strait  of  Belle  Isle.  This  is  of  importance  because,  unless  Leif 
went  out  through  the  Strait,  Karlsefni  is  not  likely  to  have  passed  in. 
It  is  so  narrow  as  to  look  like  a  bay  from  the  outside,  and  it  took 
later  explorers  some  time  to  discover  that  there  was  a  passage  through 
there,  .\fter  passing  the  strait  I.eif,  of  course,  followed  the  east  coast 
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of  Labrador  until  the  time  came  to  cross  Davis  Strait  in  order  to  reach 
Greenland. 

Karlsefni’s  Southward  Voyage 

Having  thus  traced  Leif’s  probable  route,  we  turn  to  Karlsefni’s 
voyage  from  north  to  south.  According  to  the  Saga  he  crossed  Davis 
Strait  from  the  Western  Settlement,  or  even  a  little  north  of  it.  He 
then  sailed  southward  along  the  east  coast  of  Labrador  until  he 
reached  the  Strait  of  Belle  Isle,  probably  well  remembered  by  the 
men  of  Leif’s  crew.  He  passed  through  it  and  kept  to  the  south  coast 
of  Labrador.  His  ships  were  heavily  loaded  with  live  stock  and  other 
things  necessary  for  settlement,  hence,  as  Hovgaard  has  suggested, 
his  voyage  was  probably  slower  than  that  of  Leif,  and  the  season  was 
fast  advancing.  He  saw^  the  land  stretching  southwestward  and 
probably  was  tempted  to  follow  it,  possibly  in  the  hope  of  finding; 
winter  quarters  there  instead  of  sailing  out  into  the  gulf.  Very  likely 
the  guides  were  uncertain  about  the  route.  Anyway  he  followed  the 
south  coast,  discoN-ered  first  a  thickly  wocxied  country  and  there¬ 
after  a  long,  low,  and  harborless  shore.  He  presumably  sailed  along 
this  until  he  came  into  the  estuary  of  the  St.  Lawrence  and  saw  the 
high  peninsula  of  Gasp6  on  the  south  side,  to  w'hich  he  turned  leaving 
this  desolate  coast  behind.  Realizing  by  this  time  that  he  had  gone 
much  farther  west  than  Leif  and  not  seeing  any  particularly  attrac¬ 
tive  place  for  settlement,  he  may  have  turned  eastw'ard  along  the 
northern  shore  of  Gasp6.  Or  he  may  have  seen  the  northwestern 
point  of  Anticosti  Island  and  sailed  from  the  Labrador  coast  towards 
that  and  thence  to  Gasp6,  whose  bold  northern  shores  would  probably 
be  visible  under  favorable  conditions.  In  either  case  he  must  have 
proceeded  along  the  east  coast  of  Gasp^  until  the  waters  of  Chaleur 
Bay  opened  before  him  and  he  saw  the  inviting  landscape  around  the 
bay  in  all  its  late  summer  beauty.  One  can  easily  imagine  that  this 
made  a  strong  appeal  to  the  weary'  voyagers,  so  that  they  decided 
to  settle  here  or,  at  least,  to  sp)end  the  winter. 


Identification  of  Straumfiord 

X’arious  things  lead  to  the  identification  of  Chaleur  Bay  with 
Straumfiord.  The  Saga  describes  Straumfiord  thus : 

There  was  an  island  at  the  mouth  of  the  hord,  about  which  there  were  strong 
currents,  wherefore  they  called  it  Straumey.  There  were  so  many  birds  there  that 
it  w'as  scarcely  possible  to  step  between  the  eggs.  They  sailed  in  through  the  fiord 
and  called  it  Straumfiord  and  carried  their  cargoes  ashore  from  the  ships  and  estab¬ 
lished  themselves  there.  .  .  Mountains  w'ere  there,  and  it  was  beautiful 

to  look  about.  .  .  .  There  were  great  pastures. 
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Compare  this  with  Cartier’s  description  of  Chaleur  Bay  when  he 
discovered  it  in  September  1534; 

the  land  toward  the  south  of  the  said  bay  is  as  fair  as  good  land,  arable 
anil  full  of  as  goodly  fields  and  meadows  as  we  may  have  seen,  and  level  as  a  pond;  . 
and  that  toward  the  north  is  a  high  land,  with  mountains  all  full  of  trees  of  tall 
growth,  of  many  sorts,  and  among  others  are  many  cedars  and  firs  as  goodly  as  it 
may  be  jHissible  to  behold  for  to  make  masts  sufficient  to  mast  ships  of  three  hundred 
tons  or  more;  in  which  we  did  not  see  a  single  place  void  of  woods,  save  in  two  places 
of  low  lands,  where  were  very  beautiful  meadows  and  lakes.  .  .  Their  land 

is  more  temperate  in  heat  than  the  land  of  Spain,  and  the  most  goodly  that  may 
be  possible  to  see,  and  as  level  as  a  pond.  And  there  is  not  here  any  little  spot  void 
of  woods  and  made  up  of  sand,  which  may  not  be  full  of  w'ild  grain,  which  has  an 
ear  like  r)’e,  and  the  kernel  like  oats,  and  peas  as  thick  as  if  one  had  sown  and  culti¬ 
vated  them;  gooseberries,  white  and  red,  strawberries,  raspberries,  and  red  roses, 
and  other  herbs  of  sweet  and  ix>werful  odor;  likewise  there  are  many  fair  meadows 
and  good  herbs,  and  ponds  where  there  are  plenty  of  salmon.* 

There  is  undeniably  some  similarity  between  the  two  descriptions, 
the  Saga,  true  to  its  traditions,  not  entering  into  so  minute  details 
as  the  French  account.  VV’hether,  however,  there  are  such  strong 
currents  in  Chaleur  Bay  as  would  warrant  its  being  called  Straumfiord, 

1  do  not  know.  Outside,  oflf  the  mouth  of  the  bay,  and  especially  on 
Miscou  Bank,  the  currents  and  tidal  currents  are  irregular,  both  in 
rate  and  direction;  the  tide  rises  at  Miscou  Harbor  to  five  feet,  while 
at  the  head  of  the  bay,  at  Campbellton,  it  is  ten  feet.^  The  two  islands 
at  its  mouth,  Miscou  Island  and  Shippigan  Island,  might  easily  have 
become  one  in  the  tradition ;  even  at  the  present  day  they  are  e.\tremely 
rich  in  bird  life  and  in  that  respect  correspond  well  to  the  description 
of  Straumey.  One  also  gets  the  impression  from  the  Saga  that  Straum- 
tiord  was  quite  large,  since  Karlsefni  and  his  men  devoted  the  rest 
of  the  summer  to  the  exploration  of  it  and  of  the  surrounding  country. 
The  objection  may  be  raised  that  they  spent  two  winters  in  Straumfiord 
apparently  without  coming  in  contact  with  the  natives.  In  Cartier’s 
day  Chaleur  Bay  was  much  frequented  by  the  Indians  because  of  its 
excellent  fisheries.  This,  of  course,  may  have  been  different  five  hun¬ 
dred  years  earlier. 

But  what  was  fine  and  fair  in  summer  took  on  a  totally  different 
aspect  in  winter.  There  were  marked  contrasts  between  the  seasons 
in  Straumfiord  as  in  Chaleur  Bay.  Karlsefni  and  his  men,  enraptured 
by  the  beauty  and  bounty  of  the  summer,  took  no  thought  to  provide 
for  the  winter.  This  was  very  severe:  the  water  froze  and  the  fisheries 
failed,  so  that  they  came  near  starving.  Only  improvement  in  the 
weather,  which  made  it  possible  for  them  to  row  out  to  sea,  and  the 
coming  of  spring  saved  them.  All  this  had  caused  great  disappoint¬ 
ment  among  them.  Thorhall  the  Hunter,  who  had  been  an  unwill- 

•  J  H.  Haxter:  A  Memoir  of  Jacques  Cartier,  New  York,  1906,  pp.  loa  and  106-107. 

*St.  Lawrence  Pilot,  5th  edit..  U.  S.  Hydrogr.  Office  PtM.  No.  too.  Washincton.  1925.  pp.  49. 
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ing  member  of  the  expedition  from  the  start,  complained  that  they 
had  found  no  grapes  and  that  he  had  not  got  “the  best  of  drinks" 
which  he  had  been  promised  before  leaving  Greenland.  This  he  ex¬ 
pressed  in  two  ditties  included  in  the  Saga.  They  are  undoubtedly 
genuine  and  show^  conclusively  that  Straumfiord  must  be  sought  out¬ 
side  the  northern  limits  for  wild  grapes.  Thorhall  with  other  mal¬ 
contents  took  one  of  the  ships  and  left  for  Greenland.  Karlsefni  also 
realized  that  he  must  seek  a  better  place,  so  he  went  southward  east  of 
the  country  w  ith  the  two  remaining  ships.  If  my  theory  as  toChaleur 
Bay  is  correct,  that  means  that  he  followed  the  coast  and  went  east  of 
Nova  Scotia,  which  would  well  agree  with  the  phrase  used  in  the  Saga, 
and  thus  picked  up  Leif’s  tracks  again.  He  sailed  until  he  came  to 
the  place  which  he  called  H6p  where  he  found  similar  conditions 
to  those  Leif  had  discovered  in  Wineland.  But  whether  H6p  is  identi¬ 
cal  with  Leif’s  landfall  is  another  matter.  Anyway,  if  we  accept  the 
story  of  the  grapes  as  true,  this  place  must  have  been  south  of  Passa- 
maquoddy  Bay.  There  are  many  theories  as  to  its  location,  but  into 
that  I  shall  not  enter  here.  Although  Karlsefni  was  greatly  pleased 
with  the  land  and  the  climate  there,  he  had  to  leave  next  summer 
because  of  the  hostility  of  the  natives. 

Markland  and  Wonderstrands 

I  have  dwelt  so  long  upon  Straumfiord  because  its  identification 
with  Chaleur  Bay  is  my  own  suggestion,  while  part  of  Karlsefni’s 
route  as  outlined  abov^e  has  previously  been  suggested  by  Professor 
Steensby  in  his  book  “The  Norsemen’s  Route  from  Greenland  to 
Wineland, although  his  premises  are  somewhat  different  from  mine. 
As  to  Helluland  there  seems  to  be  a  general  agreement  among  writers 
on  the  subject  that  its  description  in  the  Saga  fits  the  east  coast  of 
Labrador.  But  regarding  Markland  and  Wonderstrands  there  is 
a  great  difference  of  opinion.  I  am  inclined  to  agree  with  Steensby 
that  these  two  are  to  be  sought  on  the  south  coast  of  Labrador. 

The  Saga  says  that  Markland  had  a  large  forest  and  many  wild 
beasts.  An  island  lay  southeast  from  it,  and  upon  that  they  found  a 
bear;  hence  they  called  it  Bear  Island.  This  could  well  be  the  northern 
point  of  New  foundland,  which  they  almost  inevitably  would  have  taken 
for  an  island  if  they  went  through  the  strait.  In  such  case  Markland 
would  be  the  south  coast  of  labrador  not  very  far  west  of  the  Strait 
of  Belle  Isle.  The  desolation  of  that  coastal  region  has  been  vividly 
expressed  by  Cartier’s  characterization  of  it  as  the  land  (iod  allotted 
to  Cain.  In  regard  to  which  a  modern  writer  remarks:  “A  short 
journey  up  any  of  the  rivers  which  reach  the  coast  of  southeastern 
Labrador,  however,  will  take  the  explorer  into  a  densely  w<xKle<l 


*  H.  P.  Steensby:  The  Norsemen’s  Route  from  Greenland  to  W'ineland,  Copenhaicen,  1918. 
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country  which  has  no  resemblance  to  the  barren  coast  line  and  will 
convince  him  of  the  injustice  of  this  description,”*  While  it  is  not 
likely  that  our  explorers  at  that  stage  of  their  voyage  went  very  far 
inland  to  investigate  the  country,  they  are  almost  sure  to  have  made 
some  survey  of  the  land  beyond  the  nearest  shore.  So  the  objections 
raised  against  locating  Markland  here  do  not  seem  to  have  disproved 
our  theor\\  The  Tale  has  a  slightly  different  description  of  Markland : 
“This  was  a  level  wcxxled  land,  and  there  were  broad  stretches  of  white 
sand  where  they  went,  and  the  slope  down  to  the  sea  was  not  very 
abrupt.”  Here  evidently  is  a  peculiar  feature  which  made  an  impres¬ 
sion  upon  the  voyagers  and  which  the  Saga  has  forgotten  but  which 
the  Tale  has  preserved.  This  supports  our  theory.  Just  inside  of  the 
Strait  of  Belle  Isle  is  Blanc  Sablon,  so  named  by  Cartier  “owing  to 
the  whiteness  of  its  sandy  shores  when  seen  from  the  deck  of  a  ship 
on  a  sunny  day.”’ 

.After  leaving  Markland  Karlsefni  and  his  men,  the  Saga  says, 
“sailed  southward  along  the  land  for  a  long  time  and  came  to  a  cape; 
the  land  lay  upon  the  starboard;  there  were  long  strands  and  sandy 
hanks  there.  They  rowed  to  the  land  and  found  upon  the  cape  there 
the  keel  of  a  ship,  and  they  called  it  Kialarnes  (Keelness);  they  also 
gave  a  name  to  the  strands,  and  called  them  Furdustrandir  (Wonder- 
strands),  because  they  were  so  long  to  sail  by,”  These  strands  have 
been  a  particular  stumblingblock  to  commentators,  because  no 
feature  on  the  east  coast  of  America  facing  the  open  sea  answers 
such  a  description.  Beginning  with  Rafn  many  w  riters  have  identified 
Wonderst rands  with  Cape  Cod.  But  that  is  out  of  the  question: 
they  cannot  be  so  far  south,  and  it  would  not  have  taken  the  voyagers 
long  to  sail  by  that  short  strip  of  coast.  Professor  Steensby  has 
ix)inted  out  a  place  that  corresponds  to  the  description.  He  writes: 
"  1  do  not  hesitate  to  maintain  that  it  would  be  impossible  to  find  a 
stretch  of  coast  on  America’s  northeast  coast  which  better  suits  the 
account  of  the  Saga  than  does  the  coast  of  Labrador,  especially  the 
stretch  to  the  west  of  Cape  Whittle.”*  And  I  agree  with  him,  al¬ 
though  1  find  that  the  rest  of  his  theory  as  to  the  further  progress 
of  the  voyage  is  absolutely  untenable.  This  coast  is  little  known, 
but  the  few  a\  ailable  descriptions  are  in  harmony  with  the  character¬ 
ization,  from  C  artier  who  speaks  of  the  coast  “wholly  ranged  with 
sands  without  having  there  any  appearance  of  a  harbor”  to  C.  W. 
Townsend®  who  follows  the  succession  of  beaches  on  the  C6te  Nord 
and  points  out  as  a  distinguishing  feature  of  this  coast  “its  long 
reaches  of  sandy  shores.”  Sand  bars  characterize  the  mouths  of  most 

*  E.  M.  Kindle;  Notes  on  the  Forests  of  Southeastern  Labrador,  Gtogr.  Rev,  Vol.  12,  1922, 
PP-  57-71;  reference  on  p.  57.  • 

’  Baxter,  op.  cit.,  p  83. 

•Steensby.  op.  cit.,  p.  47. 

*l .  W.  Townsend:  .A  l.abrador  Spring,  Boston,  1910. 
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of  the  numerous  rivers,  and,  according  to  the  St.  Lawrence  Pilot 
(p.  347),  “the  appearance  of  this  coast  from  the  distance  of  about  12 
miles  is  so  little  diversified  that  it  is  almost  impossible  to  distinguish 
one  part  of  it  from  another.” 

When  Thorhall  the  Hunter  left  Straumfiord  he  pretended  that  he 
was  going  to  seek  Wineland  to  the  northward  beyond  Wonderstrands. 
Next  summer  upon  his  return  from  H6p  to  Straumfiord  Karlsefni 
set  out  with  one  ship  in  search  of  Thorhall.  “They  sailed  to  the 
northward  around  Keelness,  and  then  bore  to  the  westward,  having 
land  on  the  larboard.  The  country  there  was  wooded  wilderness." 
VV’e  have  probably  to  allow  for  some  confusion  here  concerning  Keel¬ 
ness,  since  that  place  according  to  the  Saga  was  on  or  near  the  Wonder- 
strands.  But  if  Straumfiord  is  Chaleur  Bay,  Karlsefni  on  this  trip 
seemingly  sailed  around  the  Gasp^  peninsula  and  followed  the  north 
coast  of  it  westward  into  the  estuary'  or  river  of  St.  Lawrence,  and  it 
was  here,  at  the  mouth  of  one  of  the  small  rivers,  that  ThorvaM 
Ericsson  was  killed  by  the  uniped.  We  are  not  likely  now  to  put 
much  credence  in  the  existence  of  such  fabulous  beings.  But  as  a 
curiosity  I  may  mention  that  Donnacona  told  Cartier  at  Stadao)ne 
that  he  had  visited  a  country  “where  the  people  have  only  one  leg."*' 
Could  there  possibly  be  any  connection  between  the  two  stories?  • 

What  I  have  set  forth  here  is  merely  a  few’  suggestions  which 
seem  quite  plausible  to  me.  What  others  think  of  them  remains  to 
be  seen.  But  so  much  has  been  written  and  so  many  theories  ad¬ 
vanced  with  the  aid  of  bcxjks  and  maps,  on  this  subject,  that  it  is 
very  desirable  that  some  one  should  take  the  matter  up  in  a  more 
practical  way  and  actually  investigate  these  regions  to  see  whether 
some  light  cannot  be  thrown  on  this  interesting  problem  of  historical 
geography. 

>•  Baxter,  op.  cit.,  p.  199. 
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Raymond  Stanton  Patton 
U.  S.  Coast  and  Geodetic  Survey 

ON  September  i,  1923,  southeastern  Japan  was  devastated  by  a 
great  earthquake  which,  although  probably  not  so  severe  as 
others  which  have  occurred  in  that  region  in  historic  times, 
was  unprecedented  as  to  the  number  of  lives  lost  and  the  magnitude 
of  the  property  damage. 

This  disaster  momentarily  focused  public  interest  on  the  necessity 
of  seeking  in  every  possible  way  to  minimize  the  economic  effects  of 
these  seismic  disturbances.  It  also  gave  added  impetus  to  the  more 
serious  and  sustained  interest  of  geophysicists,  already  actively  seeking 
the  solution  of  the  same  problem. 

An  important  element  in  this  problem  consists  in  determining  the 
character  of  the  earth  movements  accompanying  the  disturbance. 
Thus,  the  Federal  government  has  recently  completed  an  extensive 
triangulation  in  California  to  measure  the  change  produced  by  the 
San  Francisco  earthquake  in  the  positions  of  a  large  number  of  pre¬ 
existing  triangulation  stations  on  either  side  of  the  fault  line. 

In  other  cases  the  center  of  the  disturbance  is  located  beneath  the 
l)ed  of  the  ocean.  The  recent  Japanese  earthquake  is  an  example  of 
this  group.  Shortly  after  that  disaster  soundings  were  taken  in  the 
Bay  of  Sagami  which  led  the  Imi>erial  Marine  Observatory  to  conclude 
that  “if  the  materials  which  had  been  used  for  tracing  the  chart  of 
Sagami  Bay  did  not  comprise  large  errors”  there  had  been  a  maximum 
subsidence  of  259  fathoms  and  a  maximum  upheaval  of  135  fathoms.^ 
The  excerpt  quoted  is  a  significant  recognition  of  a  limitation  on 
basic  data  not  always  taken  into  account.  Nautical  charts  are  in 
constant  use  not  only  in  these  seismological  studies  but  also  for  research 
in  a  wide  range  of  geological  investigations,  and  prop>er  use  for  such 
purposes  demands  a  critical  appraisal  of  the  contained  data  and  that 
the  deductions  from  them  be  limited  to  such  as  their  probable  accuracy 
warrants. 

The  critical  evaluation  of  a  chart  demands  an  intimate  and  detailed 
knowledge  of  all  the  factors  involved  in  its  production.  The  present 
discussion  wdll  be  limited  in  its  application  to  the  charts  produced  by 
the  Coast  and  Geodetic  Survey,  concerning  which  the  writer  can 

*  K.  Suda;  On  the  Great  Japanese  Earthquake  of  September  ist,  1923:  Memoirs  Imp.  Marine 
Ohsnralory,  Kobe,  Japan,  V’ol.  i.  No.  4.  1924,  pp.  1-6,  137-239.  and  1-49;  reference  on  p.  168. 
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speak  with  the  necessary  measure  of  authority.  It  is  believed,  how- 
ever,  that  the  standards  of  accuracy  of  the  Coast  and  Geodetic  Sur\n 
equal  those  of  the  best  contemporaneous  practice  of  the  charting 
agencies  of  other  nations,  and  that  the  following  statement  may  be 
accepted  as  indicating,  in  a  general  way,  the  limitations  to  which  all 
charts  are  subject. 


Utilitarian  Purpose  of  the  Chart 

The  purpose  of  the  nautical  chart  is  primarily  utilitarian.  It  is 
the  product  of  the  obligation  incumbent  upon  each  maritime  nation 
to  furnish  shipping  the  information  necessary  to  safe  navigation,  to 
which  every  other  purpose  is  subordinated.  For  example,  in  the  field, 
surveys  must  be  made  first  of  the  shoal  areas  which  may  contain 
dangerous  obstructions  rather  than  of  the  deeps,  whose  exploration 
admittedly  would  produce  information  of  great  scientific  value  but 
which  are  of  minor  interest  to  the  mariner.  Similarly,  in  the  drafting 
room,  the  Mercator  projection  is  used  as  the  framework  for  the  chart 
liecause  that  projection  is  particularly  adapted  to  the  mariners 
needs,  in  spite  of  the  fact  that  for  general  purposes  it  is  less  suitable 
than  others  available. 

The  task  of  surveying  the  waters  of  the  earth  is  such  a  stupendous 
one  that  the  combined  effort  of  all  participating  nations  has  scarcely 
made  a  beginning  of  its  accomplishment.  Necessarily  most  surv’eys 
have  been  confined  to  the  proximity  of  the  land.  With  increasing 
departure  from  the  shore  and  deepening  of  the  water,  the  sounding 
lines  become  progressively  more  widely  spaced  and,  when  beyond 
sight  of  land,  subject  to  uncertainties  that  will  be  discussed  in  detail 
later. 

To  illustrate  with  a  single  example:  in  a  resurvey  of  the  Atlantic 
coast  now  in  progress  by  the  Coast  and  Gecxietic  Survey,  the  section 
extending  from  abreast  Chesapeake  Bay  entrance  to  the  Straits  of 
Florida  is  one  in  which  mcxierate  depths  extend  far  offshore  and  where 
no  great  and  abrupt  inequalities  in  depth  need  be  expected.  This  area 
is  being  covered  by  a  primary  system  of  sounding  lines  for  which  the 
specifications  in  general  prescribe  a  spacing  of  sounding  lines  approx¬ 
imately  as  follows: 

(a)  From  the  shore  to  the  lo-fathom  curve,  lines  spaced  M  ni'l* 
apart,  crossed  by  lines  at  right  angles  spaced  2  miles  apart. 

(b) 
apart. 


(c) 

apart. 

(d) 

apart. 


From  the  10-  to  the  15-fathom  curve,  lines  spaced  M  mile 

From  the  15-  to  the  25-fathom  curve,  lines  spaced  2  miles 

From  the  25-  to  the  i(X)-fathom  curve,  I’res  spaced  4  mik^ 
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On  these  lines  the  soundings  are  taken  as  rapidly  as  the  depths 
permit:  in  less  than  10  fathoms  about  35  to  60  to  the  mile;  between 
10  and  20  fathoms,  20  to  35  to  the  mile;  20  to  50  fathoms,  5  to  10  to 
the  mile;  50  to  100  fathoms,  i  to  5  to  the  mile.  Any  indication  of 
shoaling  revealed  by  these  primary  systems  of  lines  is  further  examined 
later.  Thus  an  area  five  miles  square  near  the  five-fathom  curve 
would  contain  about  5000  soundings,  while  the  same  area  at  the  100- 
fathom  cur\e  would  not  contain  more  than  15.* 

The  standards  of  accuracy  prevailing  today  were  impossible  of 
attainment  a  century  ago  when  the  Survey  began  its  task.  The  art  of 
hydrographic  surveying  has  developed  just  as  have  other  arts  and 
sciences  during  that  period.  Take  the  case  of  improved  equipment 
alone:  the  sailing  ship  has  given  place  to  the  steamer,  the  hand- 
manipulated  hempen  sounding  line  to  the  steel  piano  wire  carried  on  a 
motor  driven  reel,  and  both  to  the  supersensitiveness  of  radio  acoustics. 
The  radio  time  signal  is  now  broadcast  daily,  insuring  the  accuracy 
of  chronometers  to  a  small  fraction  of  a  second  and  thus  making  it 
possible  to  fix  astronomic  positions  with  a  certainty  previously  un¬ 
dreamed  of. 


Depth  Measurement 

\  hydrographic  survey  consists  of  a  collection  of  soundings,  each 
of  which  involves  two  separate  and  distinct  operations:  (i)  the 
measurement  of  the  depth,  and  (2)  the  determination  of  the  point  at 
which  the  measurement  was  made. 

The  immemorial  method  of  sounding  in  deep  water  has  been  to 
bring  the  vessel  to  a  complete  stop  and  lower  a  weight  to  the  bottom, 
recording  the  length  of  line  unreeled  in  the  process.  Possible  errors 
in  the  measurements  may  result  from  the  lift  of  the  waves,  the  over¬ 
running  of  the  wire  after  the  lead  has  reached  the  bottom,  and,  most 
Important  of  all,  the  drift  of  the  vessel  from  its  position  directly  above 
the  descending  lead,  which  must  be  lowered  at  moderate  speed  in 
order  to  be  under  control  at  all  times.  The  effect  of  these  errors  is  to 
give  recorded  depths  greater  than  true  depths.  The  percentage  of 
error  usually  will  lie  in  inverse  ratio  to  the  depth,  particularly  if  the 
latter  l)e  great  and  approximately  known  in  advance  of  the  sounding. 

probable  error  of  about  two  per  cent  in  depths  of  100  fathoms,  and  of 
one  per  cent  in  depths  of  1000  is  a  reasonable  assumption  for  carefully 
executed  modern  work  of  this  character.  The  errors  in  soundings 
taken  many  years  ago  will  be  somewhat  greater  than  those  given  above : 
on  the  a\erage,  one  may  say,  they  probably  were  about  double. 

To  eliminate  the  disadvantage  of  this  laborious  and  costly  method 

’  In  <irder  lo  preserve  legibility  only  a  few  of  tlicse  soundings  are  shown  on  the  published  chart,  but 
"f  course  all  are  used  for  drawing  the  depth  curves. 
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v'arious  devices  have  been  introduced  for  sounding  without  reducing 
the  ship’s  speed.  Thus  the  depth  is  recorded  by  the  compression  of 
an  imprisoned  column  of  air  lowered  to  the  bottom.  These  pressure 
tubes  have  long  been  in  extensiv^e  use  by  the  merchant  marine,  but  the 
Coast  and  Geodetic  Survey  has  considered  them  too  inaccurate  and 
untrustworthy  to  meet  the  more  exacting  requirements  of  hydrographic 
surveying.  Recently,  however,  the  Survey  has  perfected  a  tube  free 
from  the  defects  of  the  commercial  types  and  permitting  an  accuracy 
little  inferior,  if  at  all,  to  the  sounding  lead.  It  is  now  in  constant 
use  in  depths  less  than  a  hundred  fathoms.  Special  precautions  are 
taken  in  use:  each  tube  is  calibrated  separately  for  each  day  it  is 
used,  and  for  each  cast  two  tubes  are  used.  Occasional  vertical 
casts  are  taken  to  compare  direct  and  indirect  measurements. 

The  writer  recently  has  made  further  study  of  this  method.  Among 
other  things  he  compared  the  simultaneous  depth  measures  obtained 
from  the  two  tubes  used  for  each  sounding.  Each  measure  had  been 
corrected  separately  for  temperature  and  barometric  pressure.  The 
average  difference  l>e tween  the  shoaler  and  the  deeper  soundings  of 
each  pair  on  one  survey  was  1.7  per  cent  of  the  depth  in  depths  ranging 
from  13  to  90  fathoms,  and  on  the  other  i.i  per  cent  of  the  depth  in 
depths  ranging  from  13  to  70  fathoms.  The  mean  of  the  two  simul¬ 
taneous  measures,  which  is  used  as  the  sounding,  would  therefore 
appear  in  general  to  have  a  possible  error  of  less  than  one  per  cent— 
this  conclusion  being  based  on  the  assumption  that  the  calibration  to 
which  each  tube  is  subjected  on  each  day  it  is  used  takes  satisfactory 
account  of  the  systematic  errors. 

Echo  sounding  is  the  latest  method  of  measuring  depths  in  the 
deeper  waters  of  the  ocean.*  This  method  is  an  adaptation  of  devices 
developed  during  the  war  for  the  detection  of  submarines.  Ver)- 
briefly,  it  consists  in  the  accurate  measurement  of  the  time  required 
for  a  sound  wave  to  trav^el  from  the  ship  to  the  bottom  and  be  reflected 
back  again.  The  depth  can  then  be  deduced  from  the  known  velocity 
of  sound  in  sea  water,  corrected  for  variations  from  the  standard 
velocity  dependent  on  conditions  of  temperature,  density,  and  salinity’. 

The  method  is  too  newly  developed  to  justify  any  discussion  here 
of  its  present  accuracy.  It  is  mentioned  rather  because  of  the  promise 
it  holds  out  for  the  near  future.  The  rapidity  with  which  soundings 
can  be  taken  will  permit  of  examining  interesting  submerged  areas 
with  a  minuteness  not  to  be  thought  of  under  any  previous  method, 
and  we  can  confidently  hope  that  future  developments  will  enable 
us  to  produce  a  contour  map  of  a  rugged  sea  bottom  with  an  accuracy 
superior  to  that  with  which  we  map  the  topography  of  a  mountainous 
region  today. 

•  H.  C.  Hayes:  The  Application  of  Acoustics  to  Submarine  Surveying.  Gtogr.  Rer.,  Suppi-. 

y'ol.  14.  1934.  pp.  681-694. 
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Determination  of  Position 

A  record  of  depth  is  of  no  value  unless  we  know  the  position  at 
which  it  is  measured.  When  the  sounding  is  taken  within  sight’ of 
land,  the  position  is  determined  by  measuring  the  angles  between 
known  points  on  shore.  As  a  rule  we  can  assume  that  a  satisfactory 
degree  of  accuracy  is  obtained.  When  the  land  is  invisible,  the 
determination  of  position  is  much  more  complicated  and  difficult. 
The  methods  ordinarily  used  in  navigation  and  in  the  hydrographic 
work  of  the  Survey  until  the  last  few  years  involve  astronomic  deter¬ 
minations  or  dead  reckoning  or  a  combination  of  both. 

In  the  dead-reckoning  method  the  vessel  either  starts  or  stops  at 
a  known  point.  She  will  run  for  hours  or  days  without  a  “fix,”  the 
approximate  position  at  any  moment  being  derived  by  plotting,  for¬ 
ward  or  backward  from  the  known  position,  the  course  steered  and 
the  distance  logged,  corrected  by  the  mariner’s  guess  as  to  the  effect 
upon  his  vessel  of  wind,  waves,  and  currents.  As  all  these  effects 
are  uncertain  and  variable,  it  is  obvious  that  before  many  hours  a 
small  vessel  such  as  is  used  for  surveying,  and  particularly  the  small 
sailing  ships  of  an  earlier  day,  may  be  hopelessly  “  at  sea.  ”  Where  the 
vessel  starts  at  one  known  point  and  stops  at  another,  the  intermediate 
run  will  be  adjusted  between  the  two;  but  such  an  adjustment  is 
still  subject  to  uncertainties.  This  method,  therefore,  has  been  used 
by  the  Coast  Survey  only  in  default  of  a  better. 

Positions  determined  by  astronomic  observ'ation  are  by  no  means 
absolute.  They  are  subject  to  uncertainties  resulting  from  variations 
in  the  chronometer  error  or  in  refraction  or  from  indefiniteness  of 
horizon  that  cannot  be  taken  account  of  in  the  computations.  The 
writer  has  known  carefully  observed  simultaneous  altitudes  of  two 
stars  on  opposite  sides  of  the  zenith,  taken  under  conditions  that 
seemed  normal  to  the  observer,  to  result  in  positions  five  miles  apart. 
Even  now,  with  the  chronometer  error  eliminated  by  the  radio  time 
signals,  the  careful  navigator  usually  will  assume  a  possible  error  of 
not  less  than  two  miles;  in  other  words,  that  his  vessel  may  be  any¬ 
where  within  a  circle  of  two  miles  radius  of  which  the  computed 
position  is  the  center. 

Combinations  of  these  methods  controlled  the  offshore  hydrography 
executed  by  the  Coast  Survey  before  1914.  In  that  year  was  begun  a 
complete  resurvey  of  the  Atlantic  continental  shelf,  for  which  much 
more  accurate  methods  were  developed.  The  hydrography,  beyond 
the  limit  of  visibility  of  shore  objects,  is  now  controlled  by  rows  of 
buoys  planted  section  by  section  over  the  area  to  be  sounded.  Elabo¬ 
rate  methcxis  are  used  in  fixing  the  positions  of  these  buoys  with  the 
result  that  the  probable  error  in  location  is  about  fifteen  meters  to  the 
mile.  These  unusually  precise  results  apply  only  to  work  executed 
during  and  after  1924;  in  the  previous  decade  the  method,  while 
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much  more  precise  than  any  previously  used,  was  still  in  the  develop¬ 
mental  stage. 

Transmission  of  sound  through  sea  water,  whose  application  to  the 
measurement  of  depth  has  already  l)een  noted,  has  also  been  applied 
to  the  determination  of  position.  Briefly,  a  submerged  bomb  is  fired 
from  the  ship,  the  instant  of  firing  being  recorded  on  a  chronograph 
alx)ard  the  vessel.  The  sound  wave,  on  reaching  the  shore,  is  picked 
up  by  a  hydrophone.  This  operates  a  relay  at  the  shore  station  which 
sends  a  radio  signal  back  to  the  ship,  where  it  is  recorded  on  the  same 
chronograph.  All  operations  are  automatic,  and  all  transmissions 
are  instantaneous  except  the  sound  from  ship  to  shore;  therefore  the 
elapsed  time  on  the  chronograph  between  the  sending  and  receipt  of 
the  signal  measures  the  time  required  for  the  sound  to  reach  the 
shore  and  consequently  the  distance.  Three  shore  stations  are  used, 
giving  the  ship’s  distance  from  three  known  points  and  hence  its 
position  with  a  check.  The  method  must  still  be  regarded  as  in  the 
developmental  stage.  Certain  fundamental  problems  require  further 
study,  and  their  solution  will  undoubtedly  result  in  greater  accuracy. 
Tests  indicate  that  at  present  the  method  is  slightly  inferior  to  that 
of  measuring  the  angles  between  visible  objects  but  superior  to  the 
buoy-control  method. 

Adjustments  and  Corrections 

When  the  data  accumulated  by  the  surveying  parties  reach  the 
Washington  ofhce  of  the  Survey  they  are  scrutinized  to  reduce  inac¬ 
curacies.  Such  a  scrutiny  was  particularly  necessary  to  the  work 
done  liefore  1914.  Data  were  first  plotted,  making  allowance  for  all 
factors  tending  to  produce  differences  between  the  true  and  the 
assumed  positions.  Where  a  portion  of  the  work  began  and  ended  at 
known  positions,  the  closing  error  was  distributed  throughout  the 
run  on  the  basis  of  the  conditions  prevailing  while  the  work  was  in 
progress.  Frequently  the  major  system  of  parallel  sounding  lines 
was  crossed  by  a  second  widely  spaced  system  at  right  angles  to  the 
first.  Depth  contours  were  drawn  and  studied,  and  any  parts  anom¬ 
alous  to  the  known  physiographic  relief  were  subjected  to  further 
scrutiny  to  eliminate  or  reduce  the  anomalies.  New  work  received 
was  compared  with  all  preexisting  data  applicable  to  the  same  Icxrality. 
This  scrutiny,  in  modified  form,  is  applied  to  present-day  results,  in 
spite  of  recent  progress  in  insuring  the  accuracy  of  the  field  work. 

In  short,  the  cartographer  spreads  l)efore  him  all  jx^rtinent  data 
and  by  careful  study  seeks  to  harmonize  every  part.  There  is,  however, 
a  clearly  defined  limit  beyond  which  he  does  not  go.  He  is  not  per¬ 
mitted  to  make  an  “office  survey,”  that  is  arbitrarily  to  change  the 
field  data  to  conform  to  his  own  individual  notion  of  what  is  correct 
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A  factor  which  becomes  noteworthy  when  our  purpose  is  to  study 
the  configuration  of  a  limited  area  of  the  ocean  floor  is  that  the  relation 
between  adjacent  charted  soundings  is  not  necessarily  a  constant  one. 
And  where,  as  is  frequently  the  case,  the  total  of  available  data  appli¬ 
cable  to  an  area  represents  a  piecemeal  accumulation  over  a  period  of 
years,  where  the  work  was  performed  by  sailing  ships  which  zig¬ 
zagged  back  and  forth  on  erratic  courses,  the  relationships  may  become 
so  complex  as  to  defy  precise  analysis.  The  results  may  fill  the  needs 
of  the  mariner  and  yet  be  too  uncertain  to  justify  use  by  the  scientist 
for  the  deduction  of  conclusions  regarding  local  physiographic  forms. 

The  errors  with  which  we  are  primarily  concerned  are  the  residuals 
remaining  after  the  office  adjustment  has  been  completed.  No  specific 
rule  for  appraising  their  magnitude  can  be  laid  down,  since  it  depends 
on  the  data  and  layout  of  each  individual  project  and  on  the  conditions 
under  w  hich  the  work  was  done. 

Probable  Errors 

Some  indication  of  the  probable  errors  of  data  appearing  on  the 
charts  pertaining  to  areas  at  a  considerable  distance  from  the  land 
can  l)e  obtained  by  comparing  the  position  of  a  characteristic  depth 
curve,  as  determined  by  the  recent  relatively  precise  survey,  with  the 
position  as  charted  before  the  application  of  the  modern  work.  Figure 
I  affords  such  a  comparison.  In  the  figure  all  soundings  are  in  fathoms, 
and  in  each  case  the  curve  drawn  as  a  solid  line  was  determined  by  the 
recent  survey,  while  the  broken  line  is  the  same  curve  as  previously 
charted. 

The  recent  surveys  were  all  made  since  1916.  The  earlier  positions 
rested  on  a  meager  accumulation  of  isolated  sounding  lines  run  as 
occasional  opportunity  offered  during  a  long  period  of  years.  The 
loo-fathom  curve  south  of  Cape  Hatteras  was  located  largely  as  an 
incident  to  Gulf  Stream  investigations,  where  accuracy  of  position 
was  in  large  measure  subordinated  to  other  objectives. 

It  is  not  surprising,  therefore,  to  find  these  early  contours  misplaced 
five  miles  or  more  in  some  localities.  Rather,  it  is  gratifying  to  see 
how  well  the  sequence  of  adjustments  has  reduced  errors.  Some  of 
the  closing  errors  of  the  dead-reckoning  work  were  much  larger,  even 
when  supplemented  by  astronomic  observations.  In  the  extreme  case 
that  has  come  to  the  writer’s  attention  the  vessel,  on  making  a  landfall 
after  some  days  spent  in  the  Gulf  Stream  under  conditions  such  that 
no  astronomic  fixes  could  be  obtained,  found  its  reckoning  to  be  sixty 
miles  in  error. 

The  conditions  under  which  the  early  work  on  the  South  Atlantic 
coast  wasi  executed  were  probably  as  adverse  as  any  in  the  Coast 
Survey  work.  Misplacements  of  the  depth  curves  in  excess  of  those 


Fig.  I — Characteristic  depth  curves  as  determined  by  recent  (solid  line)  and  early  (broken  line) 
surve>’8  along  the  Atlantic  coast.  Depths  in  fathoms. 

The  upper  section  shosrs  the  lo-fathom  curve  about  35  miles  off  Sabine  Pass.  Tex.  The  lower 
left-hand  section  shows  the  loo-fathom  curve  abreast  Chesapeake  Bay  entrance,  about  6s  mile* 
offshore;  the  middle  and  right-hand  sections  the  loo-fathom  curve  from  abreast  the  mouth  of  the 
Savannah  River  to  a  little  south  of  St.  .\uRustine.  Fla.,  about  70  miles  offshore  on  the  average. 
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shown  in  the  illustration  need  not  be  expected  along  any  part  of  our 
Atlantic  coast  with  the  possible  exception  of  the  Gulf  of  Maine. 

Another  fruitful  source  of  difficulty  results  from  the  charting  of 
reports  received  from  mariners,  hundreds  of  which  come  to  the  Coast 
and  Geodetic  Survey  every  year.  Many  of  these  reports,  although 
undoubtedly  made  in  good  faith,  prove  upon  investigation  to  have 
no  basis  whatever  in  fact.  But  all  chart-making  agencies  are  guided 
bv  the  principle  that  the  mariner  should  be  given  the  benefit  of  every 
doubt;  and  in  cases  where  the  information,  if  correct,  would  be  of 
value  it  is  charted  until  such  time  as  an  investigation  can  be  made. 
Sometimes,  but  by  no  means  invariably,  it  is  qualified  by  the  designa¬ 
tion  P.  D.  or  E.  D.  (position  doubtful  or  existence  doubtful).  As 
years  may  elapse  before  an  opportunity  for  investigation  arrives,  these 
data,  once  charted,  are  prone  to  remain  on  the  charts  indefinitely.  In 
the  acceptance  or  rejection  of  information  of  this  character  the  Coast 
and  Geodetic  Survey  probably  exercises  a  more  exacting  discrimination 
than  most  of  the  chart-making  agencies  of  the  world.  Even  so  our 
charts  contain  hundreds  of  soundings  which,  though  they  cannot  harm 
and  may  assist  the  mariner,  should  be  regarded  with  suspicion  by  the 
scientist  seeking  e.\act  data. 

Countless  instances  might  be  cited  of  apparently  authentic  reports 
which  subsequent  investigation  has  proved  to  be  wholly  erroneous.  A 
few  months  ago  a  battleship  o(  a  certain  nation  reported  having  ob- 
tainetl  soundings  of  13  and  14  fathoms  off  the  California  coast  at  a 
locality  just  outside  the  path  of  coastwise  shipping  where  the  charts 
showed  500  to  600  fathoms.  This  report  was  considered  of  such  im¬ 
portance  and  of  such  unquestioned  authenticity  that  it  was  immediate¬ 
ly  charted  and  broadcast  to  every  port  of  the  United  States  and  to 
foreign  countries.  A  Coast  Survey  vessel  was  ordered  to  make  an 
immediate  investigation  of  the  spot.  A  detailed  survey  found  not  the 
slightest  evidence  to  substantiate  the  report. 

The  Psychological  Factor 

A  tragic  event  on  the  Pacific  coast  a  few  years  ago  illustrates 
how  mistakes  of  this  kind  may  occur.  A  large  coastwise  passenger 
ship  was  wrecked  with  the  loss  of  the  vessel  and  a  number  of  lives. 
From  the  subsequent  investigation  it  appeared  that  the  vessel  was 
proceeding  in  a  dense  fog  by  the  method  commonly  practiced  under 
such  conditions  of  relying  on  the  lead  to  keep  in  deep  water.  She 
could  have  reached  the  place  where  she  stranded  only  by  crossing  a 
considerable  expanse  of  shoal  water.  Yet  the  officer  at  the  sounding 
machine  at  the  very  moment  of  striking  reported,  as  he  had  been 
reporting  for  some  time  previously,  no  bottom  at  100  fathoms.  The 
most  probable  explanation  seems  to  be  that  the  sounder,  believing  the 
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vessel  to  be  in  deep  water,  allowed  the  lead  to  strike  the  bottom  l)efore 
he  put  his  hand  on  the  sounding  wire  to  detect  the  impact  signal  and 
that  the  ship’s  speed  was  such  as  to  unreel  the  wire  at  about  sounding 


Fig.  2 — Reported  shoals  off  entrance  to  Mississippi  River.  Oblique  fiKures  show  reported  depth*; 
vertical  figures,  depths  found  when  searching  for  the  shoals.  All  depths  in  fathoms. 

.\  series  of  parallel  lines  trending  in  a  northwest-southeast  direction,  which  can|be  drawn  through  the 
reported  soundings,  represent  the  tracks  of  the  reporting  vessels.  In  this  way^the  soundings  of  escti 
report  can  be  segregated  from  its  neighbors. 


speed,  so  that  to  all  appearances  the  lead  continued  to  descend  until 
checked  by  the  machine. 

Thus  there  is  an  element  of  psychology  inv^olved  in  our  problem 
of  physiography.  One  other  instance  in  which  the  psychological 
factor  affords  a  possible  e.xplanation  will  be  given.  This  example,  the 
most  interesting  of  its  kind  that  has  ev'er  come  to  the  writer’s  attention, 
is  illustrated  in  Figure  2.  Some  time  subsequent  to  1900  the  Survey 
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j  began  receiving  reports  of  shoal  areas  from  lo  to  17  miles  southeast- 
d  ward  from  the  South  Pass  of  the  Mississippi  River,  directly  in  the 
^  track  of  the  large  ocean  vessels  bound  to  or  from  the  river  by  way  of  the 
!  western  end  of  the  Florida  Keys.  Those  reports  were  received  in 
considerable  numbers  over  a  period  of  several  years  and  indicated 
shoals  several  miles  in  extent.  They  were  most  convincing  in  character ; 
discolored  water  would  be  noted,  a  series  of  soundings  at  short  inter¬ 
vals  would  show  shoal  water,  and  the  lead  would  bring  up  samples 
of  the  Ixjttom. 

On  four  different  occasions  a  Survey  vessel  was  sent  to  investigate 
the  kx^ality.  In  each  case  no  trace  of  the  reported  shoals  could  be 
found,  but  instead  the  new  soundings  confirmed  the  depths  already 
charted.  Not  only  were  hundreds  of  soundings  taken  in  these  exami¬ 
nations,  but  in  addition  the  survey  ship  steamed  many  miles  back  and 
forth  across  the  area  towing  a  submarine  sentry  which  would  have 
given  instant  notice  had  it  encountered  a  shoal.  Some  of  these  reports 
are  show  n  in  F  igure  2  by  the  oblique  figures,  while  the  vertical  figures 
show  the  depths  found  by  the  surveys. 

One  is  reluctant  to  doubt  such  circumstantial  evidence,  yet  the 
evidence  of  the  surveys  is  even  more  convincing.  Each  reader  is  at 
liberty  to  deduce  his  own  explanation.  It  is  possible  to  justify  both 
reports  and  surveys  by  assuming  a  sequence  of  volcanic  or  seismic 
disturbances;  Bogoslof  Island  at  once  suggests  itself  as  a  precedent. 
Two  objections,  however,  can  be  urged  in  opposition  to  this  explana¬ 
tion:  the  remoteness  of  this  spot  from  any  region  of  known  volcanic 
activity  and  the  improbability  that  such  disturbances  could  have 
occurred  here  without  furnishing  other  confirmatory  evidence.  The 
psychological  explanation  has  already  been  mentioned. 

PuYsiociRAPHic  Interpretations  from  the  Chart 

Space  does  not  permit  an  extended  discussion  of  doubtful  con¬ 
clusions  reached  by  scientists  as  a  result  of  a  tcx)  confiding  use  of  these 
data.  single  example  will  be  mentioned,  because  it  so  beautifully 
illustrates  the  point  this  paper  seeks  to  make. 

One  of  the  most  interesting  physiographic  features  of  our  continen¬ 
tal  shelves  is  the  submarine  valley  of  the  Hudson  River.  As  a  result 
of  various  scientific  studies  it  has  been  visualized  for  us  in  terms  of 
a  grandeur  that  dwarfs  anything  we  can  see  today.  Deep  narrow 
gorges  with  vertical  walls  and  waterfalls  of  great  height  have  been 
ascribed  to  it.  While  the  more  vivid  descriptions  have  been  intended 
to  appeal  to  the  popular  imagination,  they  have  adhered  with  reason¬ 
able  fidelity  to  the  more  soberly  stated  deductions  of  various  geol¬ 
ogists,  merely  adding  the  touches  of  color  necessary  to  give  animation 
to  the  picture. 
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Most  of  these  pictures  have  as  their  basis  Spencer’s  studies  of 
the  valley.  Those  studies  were  based  primarily  on  Coast  Survey  data 
but  with  these  data  he  arbitrarily  combined  information  derived  from 
other  sources. 

The  aggregate  of  the  soundings  taken  by  the  Coast  Survey  in  this 
locality  and  used  in  the  studies  of  Spencer  and  others  were  obtained  at 
intervals  during  eleven  different  years  from  1842  to  1905  and  in  some 
cases  by  two  or  more  parties  operating  independently  during  the 
same  year.  In  no  case  of  soundings  on  any  one  line,  whose  relative 
positions  with  respect  to  each  other  would  be  approximately  correct, 
were  the  soundings  taken  sufficiently  close  together  to  indicate  inor¬ 
dinately  steep  slopes.  In  so  far  as  deductions  of  such  slop)es  were 
based  on  Coast  Survey  data  they  were  derived  from  the  juxtaposition 
of  soundings  whose  relative  positions  were  subject  to  the  same  uncer¬ 
tainties  as  their  absolute  ones. 

Spencer’s  most  striking  deductions,  however,  resulted  from  his 
interpolation  of  extraneous  information  into  the  Coast  Survey  data. 
As  he  tells  the  story: 

But  on  the  British  charts  I  made  a  most  astounding  find  of  three  soundings  of  459, 
Sot  and  229  fathoms.  The  position  of  the  459  and  of  the  Sot  soundings  of  the  British 
chart  so  closely  coincided  with  those  of  the  Coast  Survey  chart  (Coast  Survey  Chart 
No.  S  B.  A.  Chart  No.  24S0)  at  213  and  345  fathom  points  that  they  could  not  hart 
been  represented  on  the  same  charts.  Thus  the  British  chart  showed  no  barrier  to 
the  canyon  and  very  greatly  increased  the  known  depth  of  the  narrow  gorge,  further 
defined  by  the  229-fathom  point.  The  extraordinary  depth  would  have  been  startling 
had  it  not  been  anticipated  in  all  of  my  long  series  of  analyses  of  submarine  valler-s. 
Both  series  of  soundings  were  correct,  the  deeper  ones  having  been  made  by  Lt.  Com. 
Z.  L.  Tani.er  (Hydrographic  Notice  to  Mariners,  No.  56,  1883)  in  1883  in  the  Fish 
Comr’ission  steamer  Albatross.  The  older  soundings  had  been  retained  on  the 
Coa*"  survey  charts.* 

It  need  not  be  doubted  that  Tanner  obtained  the  depths  reportd, 
thus  suggesting  the  probability  that  the  trough  continued  to  deep 
water  beyond  the  edge  of  the  shelf.  But  the  locations  both  of  his 
soundings  and  of  those  of  the  Coast  Survey  to  which  they  were  related 
were  far  too  uncertain  to  justify  the  deriv^ation  of  a  “precipitous” 
slope  connecting  the  two. 

The  Coast  Survey  would  not  assert  that  Spencer’s  deductions  were 
incorrect.  It  would  merely  point  out  the  very  great  uncertainty'  to 
which  they  were  subject.  Assume  three  miles  as  reasonably  possible 
errors  for  each  of  the  soundings  on  which  Spencer’s  conclusions 
depend.  Then,  considering  only  factors  inherent  in  the  survey,  each 
sounding  might  belong  anywhere  within  a  circle  drawn  from  the 
assumed  position  as  a  center,  with  a  radius  equal  to  the  possible  error. 
Then,  at  one  extreme,  the  801-  and  345-fathom  soundings  might  haye 

*  J.  W.  Si>enc«r:  The  Submarine  Great  Canyon  of  the  Hudson  River,  Amer.  Journ.  Set.,  Set.  4. 
Vol.  19,  190S.  pp.  i-is;  reference  on  p.  s. 
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been  over  six  miles  apart,  giving  a  slope  of  about  four  degrees.  But 
since  these  circles  overlap  we  have  not  precluded  the  possibility  that 
the  soundings  actually  were  taken  at  the  positions  assumed  and  that 
the  precipitous  slope  actually  exists.  Therefore  before  any  satis- 
factoiv  conclusion  could  be  reached  it  would  be  necessary  to  obtain 
additional  soundings  or  to  take  account  of  known  factors  foreign 
to  the  survey:  for  example,  the  geologic  formation  or  the  angle  of 
repose  of  the  material  of  which  the  exposed  surface  is  composed. 
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THE  BOUNDARIES  OF  THE  NEJD 

A  NOTE  ON  SPECIAL  CONDITIONS 


An  international  boundary  is  not  always  and  everywhere  a  defi¬ 
nite  line  to  challenge  the  wayfarer.  Sometimes  it  is  in  faa 
not  a  line  at  all  but  a  zone,  as  in  the  region  of  northern  Nor¬ 
way  and  Sweden,  where  a  special  convention  accommodates  the  polit¬ 
ical  geography  to  the  physical  and  cultural  conditions  of  the  migra¬ 
tory’  Lapps. ^  Some  of  the  treaties  following  the  World  War  ha« 
given  boundaries  special  qualities  or  functions  as  if  they  were  an 
organ  of  international  life  and  not  a  mere  lineament.  These  fea¬ 
tures  are  a  response  to  the  needs  of  various  rather  primitive  socie¬ 
ties,  specifically  pastoral  societies,  to  whom  boundary  restrictions 
might  l)e  not  only  vexatious  but  ruinous. 

Recognition  of  Pastoral  Necessities 

In  the  Treaty  of  Kars  signed  October  13,  1921,  between  Turkey 
on  the  one  hand  and  the  Soviet  republics  of  Armenia,  Azerbaijan,  and 
Georgia  on  the  other,  there  is  an  agreement  “  to  permit  the  rural  popu¬ 
lation  along  the  frontier  to  use  their  customary  pastures  across  the 
frontier,  permitting  them  to  pass  the  frontier  with  their  flocks  in 
accordance  with  frontier  regulations  to  be  determined  upon  by  a  mixed 
commission.”  The  final  clause  of  the  Angora  Accord  between  France 
and  Turkey  (Oct.  20,  1921)  provides  that  “the  sedentary  or  semino- 
madic  inhabitants  enjoying  pasturage  or  holding  property  on  either 
side  of  the  fi.xed  line  shall  continue  to  exercise  their  rights  as  in  the 
past”:  for  the  necessities  of  their  exploitation  they  are  to  move 
freely  acrosss  the  boundary  without  impost  or  tax.  In  the  Angora 
Convention  of  May  30,  1926,  between  the  same  powers,  this  privilege 
is  specifically  applied  to  the  inhabitants  of  a  zone  five  kilometers  wide 
on  either  side  of  the  boundary.  Similarly  in  the  Treaty  of  .Angora, 
June  5,  1926,  between  Great  Britain,  ‘Iraq,  and  Turkey  relative  to 
the  frontier  north  of  Mosul,  there  are  provisions  for  the  maintenance 
of  broad  neighborly  relations  on  the  frontier  as  well  as  the  prevention 
of  unauthorized  movements  across  it. 

Italy  and  Egypt,  by  the  terms  of  the  I talo- Egyptian  Accord  (Dec. 6, 
1925)  respecting  the  boundary  between  Libya  and  Egypt,  regulate  no¬ 
madic  affairs,  provide  for  the  use  of  wells  on  or  near  the  frontier,  and 
agree  upon  the  terms  of  facilitation  of  caravans  engaged  in  ordinary 
commercial  transport.  In  the  protcxTol  of  Januaiy  10,  1924,  signed  by 

>  K.  B.  VV'iklund:  The  Lapps  in  Sweden,  Geogr.  Rn.,  Vot.  13,  1933,  pp.  233-243. 
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representatives  of  the  United  Kingdom  and  France,  respecting  the 
boundarv’  l>etween  French  Equatorial  Africa  and  the  Anglo-Egyptian 
Sudan  (Treaty  Series  No.  28,  1924)  there  is  a  provision  that  the  Wadi 
Howa  is  to  remain  “common  to  the  tribes  living  on  either  bank  and 
each  tril)e  will  retain  such  rights  to  dig  wells,  cultivate,  and  graze 
within  the  limits  of  the  valley  as  they  have  hitherto  enjoyed.  ”  One  of 
the  general  clauses  of  this  agreement  states  that  “where  the  frontier 
follows  a  wadi,  cuts  a  lake  or  rahad  or  changes  its  direction  at  either 
of  such,  the  watering  rights  existing  therein  will  be  preserved  by  the 
inhabitants  on  either  side.” 

Never  Ijefore  have  international  agreements  so  clearly  recognized 
the  geographical  basis  of  a  grazing  society.  Not  only  is  there  impact 
l)etween  rival  grazing  groups,  there  is  also  the  pressure  of  the  raider 
upon  the  settled  communities  in  the  riv^er  valley  below  the  grassy 
steppes  or  elevated  plateau  where  the  nomad  ranges  free.  On  the 
nomad,  Toynl)ee  has  this  interpretive  paragraph: 

His  i)erpetual  motion  is  not  a  symptom  of  waywardness  and  perversity.  It  is 
as  scientific  as  the  agriculturist’s  rotation  of  crops  Both  are  perpetually 

shifting  the  scene  of  their  activities  in  order  not  to  exhaust  a  particular  parcel  of 
ground  The  nomad,  ranging  widely  in  order  to  convert  grasses  into 

human  food  through  chemical  transformations  in  the  bodies  of  tame  animals,  re¬ 
gards  the  agriculturist  as  a  stick-in-the-mud.  The  agriculturist,  raising  edible  seeds 
and  roots  in  sufficient  quantities  out  of  a  much  smaller  area  of  land,  regards  the 
nomad  as  a  \’agabond. 

There  would  be  nothing  more  in  this  than  the  commonplace  mutual  contempt 
of  different  trades,  if  the  frontiers  between  nomad’s  land  and  peasant’s  land  were 
stable.  On  his  own  ground,  each  of  them  is  following  that  mode  of  life  which  the 
experience  of  generations  has  shown  to  be  economically  the  most  productive 

The  traditional  bitterness  between  peasant  and  nomad  arises  from  a  physical 
cause  for  which  neither  is  to  blame.  Their  respective  environments  and  the  frontiers 
between  them  are  subject  to  periodic  change  .  .  Yet  while  the  intrusive 

nomad  has  been  stigmatised  as  an  ogre,  the  intrusive  peasant  has  either  escajied 
observation  or  has  been  commended  as  an  apostle  of  civilisation.  The  reasons  for 
this  partiality  are  clear.  One  is  that  the  nomad’s  tactics  are  more  dramatic  than 
the  peasant’s  and  make  a  correspondingly  greater  impression  on  the  imagination. 
The  other  is  that  history  is  written  for  and  by  the  sedentary  populations,  which  are 
much  the  most  numerous  and  sophisticated  portion  of  mankind,  while  the  nomad 
usually  suffers  and  pines  away  and  disappears  without  telling  his  tale.  Yet,  if  he 
did  put  it  on  record,  he  might  paint  us  as  monsters.* 


Boundary  Agreements  of  the  Nejd 

^^hen  the  governments  of  ‘Iraq  and  the  Nejd  made  their  first 
boundary  agreement  in  May,  1922,  the  Mohammerah  Agreement, 
an  article  of  the  treaty  recognized  the  right  of  any  tribe  belonging  to 
one  country  to  settle  in  the  other  country  upon  payment  of  a  grazing 
^ut  it  was  necessary  to  go  further  than  this  on  account  of  the 

1  *A.  J.  Toynbee:  The  Western  Uuestion  in  Greece  and  Turkey.  London,  igai,  pp.  339-341. 
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Fig.  1 — Map  showing  the  boundaries  of  the  Nejd  and  adjacent  countries.  Scale.  1:19.500.000. 
The  northern  boundaries  of  the  Nejd  are  drawn  in  accord  with  Figure  2.  otherwise  the  map  folkwi 
that  of  Colonel  Lawrence  Martin  in  Foreign  A  fairs,  July.  1926.  p.  680.  The  heavy  lines  show  inta- 
national  boundaries,  solid  where  the  line  is  determined,  broken  where  undetermined.  The  dol-and-doA 
lines  show  internal  boundaries. 
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supreme  importance  of  desert  watering  places.  Articles  2  and  3  of 
the  prot(Kol  appended  to  the  Mohammerah  Agreement  read  as  follows: 

Article  2.  Whereas  many  of  the  wells  fall  within  the  ‘Iraq  boundaries  and  the 
Xajd  side  is  deprived  of  them,  the  ‘Iraq  Government  pledges  itself  not  to  interfere 
with  those  Najd  tribes  living  in  the  vicinity  of  the  border  should  it  be  necessary  for 
them  to  resort  to  the  neighboring  ‘  Iraq  wells  for  water,  provided  that  these  wells  are 
nearer  to  them  than  those  within  the  Najd  boundaries. 

.Article  3.  The  two  Governments  mutually  agree  not  to  use  the  watering  places 
and  wells  situated  in  the  vicinity  of  the  border  for  any  military  purpose,  such  as 
building  forts  on  them,  and  not  to  concentrate  troof>s  in  their  vicinity. 

It  was  sr)on  found  that  the  agreements  had  to  be  carried  further 
because  of  the  special  problems  of  administration  created  by  the  mi¬ 
gratory  habits  of  frontier  raiding  tribes.*  By  the  terms  of  the  Bahra 
.Agreement  of  November  i,  1925,  the  two  gov'ernments  mutually  under¬ 
take  to  use  all  the  means  at  their  disposal  other  than  expulsion  and 
force  to  prevent  unauthorized  migration  across  the  frontier.  Raiding 
by  tril)es  across  the  frontier  zone  into  the  territory’  of  a  neighbor  is 
recognized  as  aggression  subject  to  severe  punishment.  A  special  tri¬ 
bunal  is  prov  ided  to  inquire  into  the  particulars  of  aggression,  assess 
the  damages  and  losses,  and  fix  the  responsibility;  and  the  decisions 
of  the  tribunal  shall  be  final  and  executory.  Tribes  subject  to  one  of 
the  governments  may  not  cross  the  frontier  into  the  territory  of  the 
other  government  except  by  permit  if  the  migration  of  the  tribe  is  due 
to  the  necessities  of  grazing. 

Of  the  same  sort  as  the  foregoing  agreements  is  that  made  between 
the  governments  of  the  Nejd  and  of  Trans-Jordan,  the  Hadda  Agree¬ 
ment  of  November  2,  1925.  Permits,  conditions  of  migration,  display 
of  flags  by  sheiks  of  tribes,  raiding  and  tribunals  to  deal  with  ques¬ 
tions  of  aggression  and  damage  are  treated  along  similar  lines.  In 
this  part  of  the  boundary’  some  particularly  interesting  questions  arise. 

The  northerly  extension  of  the  Nejd  in  the  region  of  Kaf  at  the 
eastern  border  of  the  Trans-Jordan  country  represents  an  intense 
conflict  of  tribal  interests  in  which  Ibn  Saud  came  off  victor.  The  real 
struggle  l>etween  him  and  the  British  negotiators  centered  upon  the 
Wadi  Sirhan,  which  extends  between  Kaf  and  Jauf.  The  recent  con¬ 
quest  of  Jauf  by  Ibn  Saud  placed  his  tribesmen  at  the  entrance  of  Wadi 
Sirhan,  and  he  contended  for  the  possession  of  the  whole  of  it.  It 
happens  that  the  principal  Trans-Jordan  tribes  use  the  wadi  in  the 
winter  and  spring,  moving  northward  to  the  Damascus  region  in  the 
summer.  An  effort  was  made  to  keep  Ibn  Saud  out  of  the  Wadi 
Sirhan,  not  merely  for  the  protection  of  these  tribes  but  also  because 
the  depression  is  largely  frequented  by  the  Ruwala  nomads,  who 
occupy  the  region  through  which  runs  the  route  from  ‘Iraq  to  Syria. 

*  Sre  Report  ...  on  the  .Vdministration  of  ‘Iraq  for  the  Period  April.  I9*3-Deceinber, 
>W4.  [British  Colonial  Report)  Colonial  Xo.  13,  igJS.  pp.  42-51. 
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This  British  corridor  between  Palestine  and  ‘Iraq  is  regarded  as  of 
much  importance.  Through  it  runs  the  Imperial  Air  Route  to  the 
East.  It  is  probable  that  an  oil  pipe  line  will  be  laid  from  Mosul 
to  Haifa  and  possibly  a  Baghdad-Haifa  railroad  may  be  constructed. 

Kaf  is  an  extremely  important  strategic  outpost  of  the  Trans¬ 
jordan  country  from  which  Ibn  Saud  could  launch  attacks  upon 
the  Trans- Jordan  tribes  and  settlements  and  propagandize  at  will 
among  the  Ruwala.  In  addition  to  the  Wadi  Sirhan  are  the  four 
wadis  Bayer,  Gharra,  Hasa,  and  Hedrej.  These  lie  east  of  the  Da- 
mascus-Medina,  or  Hejaz  railway,  as  it  is  called,  and  the  tribesmen 
who  occupy  them  range  eastward  partly  into  the  Wadi  Sirhan  and 
partly  westward  up  to  and  even  across  the  railway.  Some  of  them, 
as,  for  instance,  the  Jawazi  section  of  the  Huwaitat,  winter  in  the 
(ihor  (the  deep  depression  partly  occupied  by  the  Dead  Sea  and 
the  River  Jordan)  and  in  the  continuation  of  this  depression  south¬ 
ward  toward  the  Gulf  of  ‘Aqaba  known  as  A1  ‘Araba.  As  finally 
drawn,  the  boundary  runs  in  such  a  manner  as  to  include  the  Hejaz 
railway  in  the  Trans-Jordan  country,  and  it  also  leaves  the  four  wadis 
just  mentioned  in  the  Trans-Jordan  but  cuts  off  the  more  easterly 
summer  grazing  grounds  of  the  tribesmen,  sw'ings  around  Wadi 
Sirhan,  and  puts  in  the  hands  of  Ibn  Saud  a  valley  upon  which  he 
can  base  attacks  upon  both  the  railway  and  the  country  west. 

Texts  of  Agreements 

The  following  description  and  interpretation  of  the  texts  of  various 
agreements  relating  to  the  boundaries  of  the  Nejd  has  been  made  with 
the  assistance  of  Colonel  Lawrence  Martin,  Chief  of  the  Division  of 
Maps  of  the  Library  of  Congress.  Professor  Alois  Musil  has  given  help 
in  the  construction  of  the  map  of  the  northern  boundaries  of  the  Nejd. 

The  Sultanate  of  Nejd  includes  the  formerly  independent  Kingdom 
of  The  Hejaz  and  the  Amirate  of  Jabal  Shammar,  as  well  as  parts  of 
El  Hasa,  Asir,  and  Yemen,  etc.  Its  boundaries  are  as  follows: 

I.  On  the  northwest  and  west,  with  Trans-Jordan,  for  which  Great  Britain  is 
Mandatory  [the  boundary  is  described  from  east  to  west  to  south]: 

(i)  “The  frontier  between  Nejd  and  Trans-Jordan  starts  in  the  northeast  from 
the  point  of  intersection  of  meridian  39°  E.  and  parallel  32“  N.,  which  marks  the  ter¬ 
mination  of  the  frontier  between  Nejd  and  ‘Iraq,  and  proceeds  in  a  straight  line  to 
the  point  of  intersection  of  meridian  37®  E.  and  parallel  31®  30'  N.  and  thence  along 
mwidian  37®  E.  to  the  fxjint  of  its  intersection  with  parallel  31®  25'  N.  From  this 
point  it  proceeds  in  a  straight  line  to  the  point  of  intersection  of  meridian  38®  E. 
and  parallel  30®  N.,  leaving  all  projecting  edges  of  the  Wadi  Sirhan  in  Nejd  terri- 
toiy,  and  thence  proceeds  along  meridian  38®  E.  to  the  point  of  its  intersection  with 
parallel  29®  35'  N.”  [From  the  Hadda  Agreement,  Nov.  2,  1925,  between  the  High 
British  Government  and  the  Sultan  of  Nejd  and  its  Dependencies,  "Agreements 
"ith  the  Sultan  of  Nejd  Regarding  Certain  Questions  Relating  to  the  Nejd-Trans- 
Jordan  and  Nejd-'Iraq  frontiers,"  Cmd.  2556,  1925,  Article  i,  page  3.] 
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(2)  From  the  point  at  the  junction  of  the  meridian  of  38*  E.  and  the  parallel 
of  29®  35'  N.  the  boundary  is  understood  to  extend  westward  to  the  Hejaz  tUilvjy 
at  Ai  Mudawwara  and  thence  due  west  to  a  point  on  the  Gulf  of  ‘Aqaba  south  of  the 
port  of  ‘Aqaba. 

(3)  The  remainder  of  the  western  boundary'  of  Nejd  is  the  Gulf  of  ‘Aqaba  and 
the  Red  Sea. 

II.  On  the  north,  with  ‘Iraq  and  the  Neutral  Zone  [the  boundary  is  described 
from  east  to  west]: 

“The  frontier  from  the  cast  begins  at  the  junction  of  the  Wadi  al  ‘Aujah  (\l’. 
el  Audja)  with  Al  Batin,  and  from  this  point  the  Najd  frontier  passes  in  a  straight 
line  to  the  well  called  AI  Wuqubah  (El  Ukabba),  leaving  AI  Lulaimiyah  (Dulaimna' 
and  Al  Wuqubah  (El  Ukabba)  north  of  the  line,  and  from  Al  W'uqubah  (El  Ukabba) 
it  continues  N.W.  to  Bir  Ansab  (Bir  Unsab). 

“Starting  from  the  point  mentioned  above,  i.  e.  from  the  point  of  the  junction 
of  the  Wadi  al  ‘Aujah  (W.  el  Audja)  with  Al  Batin  (El  Batin),  the  ‘Iraq  boundar>- 
continues  in  a  straight  line  N.W.  to  Al  Amghar  (El  Amghar),  leaving  this  place  to 
the  south  of  the  line,  and  from  thence  proceeds  S.W.  in  a  straight  line  until  it  joins 
the  Najd  frontier  at  Bir  Ansab  (Bir  Unsab). 

“The  area  delimited  by  the  points  enumerated  above  which  includes  all  these 
points  will  remain  neutral  and  common  to  the  two  Governments  of  ‘Iraq  and  Najd 
who  will  enjoy  equal  rights  in  it  for  all  purix)ses.  [This  zone  contains  many  wells.) 

“From  Bir  Ansab  (Bir  Unsab)  the  boundary  between  the  two  States  proceeds 
N.W.  to  Birkat  al  Jumaimah  (Birkat  al  Djumeima)  and  from  thence  northwards 
to  Bir  al  ‘Uqbah  (Bir  el  Akaba)  and  Qasr  ‘Uthaimin  (Kasr  Athmin),  from  there 
westwards  in  a  straight  line  passing  through  the  centre  of  Jal  al  Batn  (Djal  el  Batn) 
to  Bir  Lihyah  (Bir  Lifa)  and  then  to  Bir  al  Mana’iyah  (Bir  el  Maniya)  and  from 
there  to  Jadidat  ‘Ar’ar  (Dja-daidat  el  Arar),  from  there  to  Mukur,  and  from  Makur 
to  the  Jabal  ‘Anazan  (.\naza),  situated  in  the  neighbourhood  of  the  intersection  of 
latitude  32®  (east-north)  w'ith  longitude  39®  (north-east)  where  the  ‘Iraq-Najd  bound¬ 
ary  terminates.”  [From  the  Mohammerah  Agreement,  May  5,  1922,  Treaty  and  Un¬ 
dertakings  in  Force  Between  the  Government  of  ‘Iraq  and  H.  H.  The  Sultan  of 
Najd,  Protocol  No.  i  of  Dec.  2,  1922,  Article  i.j 

III.  On  the  northeast  and  east,  with  the  Sultanate  of  Kuweit  and  the  Persian  Gulf. 

“in  the  Anglo-Turkish  Convention  of  1913  the  area  under  the  direct  control 

of  the  Shaikh  of  Kuwait  had  been  defined  on  the  map  by  a  red  circle  with  a  ra¬ 
dius  of  some  70  miles  from  Kuwait  on  all  sides,  while  a  farther  area,  from  Umm 
Qasr  to  Al  Ratk,  thence  down  the  Batin  to  Hafar  and  eastward  to  the  Persian 
Gulf  which  it  reached  at  Jabal  Manifah,  some  200  miles  south  of  Kuwait  was  rec¬ 
ognized  as  being  within  his  sphere  of  influence."  [Rept.  on  ‘Iraq  Administration 
for  the  period  October  1920-March  1922.] 

IV.  On  the  south,  with  the  British  hinterland  of  Aden,  and  the  Imamate  of 


Yemen :  t 

(1)  “In  April,  1905,  after  demarcation  of  the  frontier  [of  Aden],  Ottoman  and 

British  Commissioners  signed  an  agreement  which  determines  the  boundary  of  the  [ 
hinterland  from  Sheikh  Murad  on  the  Red  Sea  to  Bana  river,  and  thence  north-east  '! 
to  the  great  Desert.  By  the  Anglo-Turkish  Convention  of  1914,  the  boundary'  »as  | 
prolonged  through  the  desert  to  a  point  on  the  coast  opposite  Bahrein  in  the  Persian  | 
Gulf.”  [The  Statesman’s  Year-Book,  1926,  p.  92.]  [ 

(2)  The  eastern  boundary'  of  Yemen  is  entirely  undefined.  The  map.  Figure  l,  ; 
shows  a  conventional  boundary  based  upon  all  available  data  as  to  which  sheikdoms 
and  villages  pay  tribute  to  and  acknowledge  the  Imam  of  Yemen  and  which  the  > 
Sultan  of  Nejd. 


THE  PROBLEM  OF  COAST  PROTECTION 


Douglas  W.  Johnson 
Columbia  University 

H\’ERV  winter  the  public  press  records  ravages  effected  by  storm 
waves  on  one  or  more  parts  of  our  exposed  coast.  Now  it  is  New 
Jersey  which  is  the  victim,  with  board  walks  and  boulevards 
undermined  and  costly  summer  residences  and  big  hotels  destroyed. 
.Again  Florida  is  the  sufferer,  and  columns  of  print  are  required  to 
chronicle  the  devastation  wrought  by  wind  and  sea  along  the  margins 
of  the  land  of  fruit  and  flowers.  The  Galveston  disaster  is  still  fresh 
in  memorv'.  At  one  time  or  another  the  ocean  takes  toll  of  every 
coastal  state  from  Maine  to  Texas  and  from  southern  California  to  the 
northern  shores  of  Washington. 

The  problem  of  coast  protection  is  becoming  more  acute  every  year. 
The  automobile  is  bringing  the  population  of  the  interior  to  the  sea¬ 
shore  in  ever  increasing  crowds,  property  values  along  the  sea  are 
mounting  rapidly,  and  demands  for  good  bathing  beaches  are  forcing 
municipalities  to  expend  millions  to  preserv^e  present  beaches  from 
destruction  or  to  create  new  beaches  where  naturally  only  mud  flats 
or  jagge<l  rocks  were  found.  Unfortunately  efforts  at  beach  formation 
and  coast  protection  have  too  frequently  proved  of  little  effect. 

Co6per.\tive  Study  and  Action  Necessary 

Only  through  cooperative  studies  extending  over  a  long  stretch  of 
sea  front  can  there  be  collected  a  large  body  of  carefully  observed  facts 
from  which  may  be  disengaged  the  general  principles  controlling  coast 
erosion.  Shore  processes  are  peculiarly  complex.  Wave  action  varies 
with  the  strength  of  the  wind,  with  the  direction  from  which  it  blows, 
with  the  extent  of  open  water  over  w'hich  it  passes,  with  the  depth  of 
the  water,  with  the  form  of  the  sea  bottom,  with  the  shape  of  the  shore 
line,  with  the  direction  of  tidal  or  other  currents,  with  the  height  of 
the  tide,  and  with  other  factors.  Current  action  is  similarly  variable. 
.At  no  two  places  on  the  coast  do  natural  forces  operate  in  precisely 
the  same  manner;  and  seldom,  if  ever,  do  they  behave  twice  in  pre¬ 
cisely  the  same  manner  at  any  given  point. 

Cooperation  in  the  work  of  designing  and  constructing  coast 
defenses  is  equally  necessary.  The  w'riter  has  elsewhere  described  the 
damage  wrought  on  well  protected  property  where  the  w'av^es  “out¬ 
flanked”  the  defenses  by  first  attacking  unprotected  areas  on  either 
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side.*  On  the  shore  every  man  is  his  neighbor’s  keeper.  Even  the 
man  back  of  the  shore  is  vitally  concerned  in  the  matter  of  coast  pro¬ 
tection,  for  he  must  pay,  in  the  form  of  increased  taxes,  for  every  foot 
of  land  conquered  by  the  sea.  The  city,  the  county,  and  the  state  are 
interested  parties,  since  they  all  suffer  when  land  and  buildings  are 
destroyed,  just  as  they  gain  when  shore  resorts  become  great  contribu¬ 
tors  to  their  wealth.  The  federal  authorities  are  concerned;  for,  even 
if  it  should  ultimately  be  decided  that  coast  protection  is  a  duty  d 
state  governments  rather  than  of  the  federal  government,  it  must 
always  remain  true  that  the  United  States  Coast  and  Geodetic  Surve>, 
the  United  States  Army  Engineers,  and  other  federal  organizations 
will  be  among  the  most  important  agencies  engaged  in  studies  of 
coastal  phenomena  and  coast-protection  devices. 


The  Asbury  Park  Meeting 

For  several  years  the  Committee  of  Shoreline  Investigations  of  the 
National  Research  Council  has  been  working  toward  this  end  and  has 
brought  about  significant  cooperation  of  federal,  municipal, and  private 
agencies  in  the  study  of  certain  specific  questions.*  On  the  14th  and 
15th  of  last  October,  a  step  of  unusual  importance  was  taken  at  Asbun 
Park,  N.  J.,  when  there  was  held  the  first  conference  of  federal,  state, 
and  municipal  authorities  for  the  discussion  of  coast  erosion  and  pro¬ 
tection.  The  conference  was  called  on  the  initiative  of  Commander 
R.  S.  Patton  of  the  Coast  and  Geodetic  Survey,  the  present  chairman 
of  the  Committee  on  Shoreline  Investigation  named  above  and  actively 
associated  with  the  New  Jersey  Board  of  Commerce  and  Navigation. 
Invitations  were  issued  to  the  coastal  states  by  Governor  Moore  of 
New  Jersey.  Every  state  on  the  Atlantic  Coast,  except  one,  and  t^o 
Gulf  Coast  states  responded  by  sending  delegates. 

The  meeting  was  dev^oted  mainly  to  informal  discussions  of  coastal 
problems  in  different  states  by  the  delegates,  under  the  chairmanship  of 
J.  Spencer  Smith,  president  of  the  New  Jersey  Board  of  Commerce 
and  Navigation.  The  general  trend  of  the  discussions  laid  emphasi> 
on  the  facts  presented  in  the  first  part  of  this  paper.  Among  the 
interesting  details  brought  out,  several  deserve  special  mention. 
Federal  improvements  at  the  mouth  of  the  Savannah  River,  at  the 
Delaware  Breakwater,  and  elsewhere  have  been  followed  by  damage 
to  adjacent  coastal  areas,  this  damage  being  attributed  by  some  to 
changes  in  the  equilibrium  of  shore  forces  consequent  on  the  improve¬ 
ments.  Wrightsville  Beach,  N.  C.,  an  incorporated  town  with  a  winter 

*  D.  W.  Johnson  and  W.  S.  Smith:  Recent  Storm  Effects  on  the  Northern  New  Jersey  Showiu*' 
and  Their  Supposed  Relation  to  Coastal  Subsidence,  Geol.  Survey  <^Nev  Jersey  Bull,  n,  I9i4.  PP- 

D.  W.  Johnson  and  W.  S.  Smith:  Wave  W’ork  on  the  New  Jersey  Coast,  Popular  Set.  MauMj- 
Vol.  86,  191S.  pp.  557-567. 

*  Some  account  of  the  work  of  this  Committee  will  be  found  on  another  page  of  this  issue  of  the 
Ctograpkical  Review. 
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population  of  22  persons  and  a  summer  population  of  5000,  spent 
$30,000  three  years  ago  building  wooden  jetties  to  check  erosion; 
those  lasted  but  a  short  time,  and  another  $30,000  has  since  been  spent 
in  building  concrete  jetties.  At  Stamford,  Conn.,  a  public  park  was 
made  by  filling  sand  over  peat  bog  at  a  cost  of  $500,000,  while  a  bathing 
pavilion  was  erected  at  a  cost  of  $125,000;  retreat  of  the  shore  line  is 
placing  the  pavilion  in  danger  of  being  undermined,  and  the  need  of 
protective  measures  is  urgent.  At  a  single  point  on  the  New  Jersey 
('oast  $350,000  was  spent  on  shore  protection  to  little  effect,  as  storm 
waves  soon  destroyed  the  protective  works.  Extensive  improvements 
at  Coney  Island  have  included  the  creation  of  a  new  beach  by  artificial 
sand  deposition  on  a  grand  scale,  with  results  thus  far  generally  gcxxl, 
although  replacement  of  eroded  sand  on  part  of  the  beach  has  been 
necessarv'.  At  Atlantic  City  jetties  constructed  on  an  extensive  scale 
have  given  satisfactory  results,  much  land  having  been  added  to  the 
l)each  front  where  the  checking  of  longshore  currents  has  caused 
sand  deposition.  Excessive  damage  at  Long  Beach,  N.  Y.,  has  resulted 
in  contracts  l)eing  let  for  51  jetties  and  in  the  floating  of  a  bond  issue  of 
half  a  million  dollars,  40  per  cent  of  the  cost  to  be  assessed  on  ocean- 
front  property  holders,  60  per  cent  on  residents  back  of  the  beach. 
On  part  of  the  Massachusetts  coast  $250,000  has  been  spent  in  protect¬ 
ing  a  water  front  of  eleven  miles.  Mississippi  is  meeting  the  problem 
by  the  issue  of  $3,400,000  in  bonds  for  coast-protection  works  and  by 
building  what  is  said  to  be  the  longest  concrete  sea  wall  in  the  world ; 
fourteen  miles  are  already  completed,  and  the  finished  wall  will  have  a 
length  of  24  miles. 

The  major  result  of  the  meeting  was  a  resolution  looking  forward  to 
the  creation  of  an  association  of  the  states  adjacent  to  the  Atlantic 
and  Gulf  coasts  for  a  concerted  cooperative  attack  upon  the  problems 
of  common  interest.  A  first  step  in  this  direction  was  the  appointment 
of  an  Executive  Committee  constituted  as  follows:  J.  Spencer  Smith, 
chairman;  R.  S.  Patton,  U.  S.  Coast  and  Cieodetic  Survey,  secretary'; 
and  one  member  from  each  of  the  following  groups  of  states — Maine 
to  Connecticut  inclusive.  New  York  to  Virginia  inclusive.  North 
Carolina  to  Florida  inclusiv'e,  Alabama  to  Texas. 

This  Executive  Committee  met  at  Norfolk,  Va.,  on  October  20. 
It  perfected  plans  for  a  permanent  organization,  drafted  a  constitution 
and  by-laws,  determined  upon  the  permanent  committees  to  be  set  up, 
and  proceeded  to  the  selection  of  personnel  for  such  committees. 
Before  these  pages  go  to  press,  all  the  steps  indicated  will  have  been 
submitted  for  ratification  to  a  meeting  of  the  association  called  at 
Washington,  D.  C.,  on  December  8  in  the  building  of  the  National 
Research  Council.  One  of  the  most  encouraging  features  about  the 
whole  effort  is  the  rapidity  with  w'hich  progress  is  being  made,  a 
hopeful  indication  of  real  public  earnestness. 


DE  FILIPPI’S  EXPLORATIONS  IN  THE 
HIMALAYA,  KARAKORAM,  AND  CHINESE 
TURKESTAN:  A  REVIEW 


DE  Filippi’s  remarkable  explorations  in  the  mountains  and  plateaus  between  the 
Vale  of  Kashmir  and  Chinese  Turkestan  were  carried  out  in  1913-1914,  but 
owing  to  the  war  the  published  results  have  been  appearing  only  during  the 
last  four  or  five  years.  These  publications,  though  they  are  not  as  yet  complete,  have 
progressed  far  enough  to  give  us  an  idea  of  the  extraordinarily  comprehensive  work 
accomplished.  It  is  probable  that  no  exploring  expedition  by  land  outside  the  polar 
regions  has  ever  been  so  elaborately  equipped  or  carefully  planned  or  has  yielded 
such  a  harvest  of  scientific  results.  That  this  was  {X)ssible  was  due  partly  to  the 
leader’s  talent  for  organization  and  partly  to  the  material  aid  received  from  the 
Italian  Government,  the  Government  of  India,  the  Royal  Geographical  Society  of 
London,  and  other  institutions  in  the  form  both  of  funds  and  of  loans  and  gifts  of 
instruments. 

Sir  Filippo  De  Filippi  accompanied  the  Duke  of  the  Abruzzi  on  the  latter's 
expeditions  to  Mt.  St.  Elias,  Ruwenzori,  and  the  Karakoram.  While  working  up 
bibliographical  data  in  connection  with  his  narrative  of  the  Duke’s  Karakoram 
expedition,  De  Filippi  tells  us  that  he  became  aware  of  “the  variety  and  the  im- 
txrrtance  of  the  problems  as  yet  unsolved  ’’  which  the  region  about  the  upper  Indus 
and  upjjer  Yarkand  Rivers  offered  to  the  explorer.  Thus  originated  the  plan  for  his 
own  exiredition.  But  unlike  the  Duke,  who  was  primarily  interested  in  exploratory 
mountaineering  as  a  sport,  De  Filippi  was  concerned  first  and  foremost  with  scientific 
exploration;  hence  a  distinguished  group  of  scientists  was  invited  to  make  up  the 
party. 

Geodetic,  astronomical,  geophysical,  and  topographical  work  was  carried  out  by 
(naval)  First  Lieutenant  (now  Captain)  Alberto  Alessio  and  by  Professor  Giorgio 
Abetti  of  the  University  of  Rome.  Professor  Giotto  Dainelli  of  the  University  of 
Pisa  and  the  late  Professor  Olinto  Marinelli  of  the  University  of  Florence  devoted 
themselves  to  geology’,  geography,  and  anthropology.  Dr.  Camillo  Alessandri. 
Director  of  the  Monte  Rosa  Observatory  and  meteorologist  of  the  Hydrographic 
Office  in  V’enice,  and  the  Marchese  Nello  Venturi  Ginori  specialized  in  meteorology 
and  related  studies.  The  Trigonometrical  Survey  of  India  was  represented  by 
Major  (now  l.ieutenant  Colonel)  Henry  Wtxxl  and  by  an  engineer,  Mr.  J.  A.  Spran- 
ger,  assisted  by  two  Indian  surveyors.  Lieutenant  (now  Major)  Cesare  Antilli  was  in 
charge  of  photography.  An  Alpine  guide,  Giuseppe  Petigax,  who  had  also  accom¬ 
panied  the  Duke  of’ the  .Abruzzi,  rendered  valuable  services  on  the  glaciers. 

Route  of  Expedition 

Leading  Srinagar,  Kashmir,  on  September  21,  1913,  the  party  crossed  the  main 
range  ol  the  Himalaya  by  the  Zoji  La  and  arrived  at  Skardu  in  Baltistan  on  October 
25.  On  traversing  the  Himalaya  they  entered  a  country  which  had  been  \’isited  by 
not  a  few  earlier  European  travelers  but  one  in  which  relatively  little  scientific 
exploration  had  been  carried  out  on  a  comprehensive  scale  either  as  regards  natural 
history  or  human  geography.  Consequently,  De  Filippi  and  his  associates  pro- 
l>osed  not  merely  to  examine  a  narrow’  band  along  the  caravan  route  from  India  into 
Central  Asia  but  rather,  by  taking  plenty  of  time  and  by  sending  out  side  parties,  to 
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explore  as  much  as  possible  of  the  entire  tract  lying  between  the  Karakoram  and 
Himalaya  and  extending  southeastward  to  the  Tibetan  borderlands.  Thus,  while 
some  of  the  party  remained  at  temporary  headquarters  established  at  Skardu  taking 
gravimetric,  astronomical,  and  meteorological  obserx'ations,  Dainelli  made  long 
excursions  through  the  valleys  south  of  the  Karakoram  glaciers.  Other  travelers 
have  stressed  the  difficulties  of  winter  journeys  among  these  bleak  highlands. 
Dainelli  tried  the  experiment  of  winter  traveling  and  found  that  his  movements 
were  facilitated  rather  than  hindered  by  the  frozen  rivers  and  snow-covered  ground. 

On  February  16,  1914,  the  party  as  a  whole  left  Skardu  and  proceeded  up  the 
vallev  of  the  Indus  to  Leh,  the  capital  of  Ladakh,  which  was  reached  on  March  26. 
While  preparations  were  being  made  here  for  the  summer  campaign  to  the  north, 
Dainelli  visited  the  remote  and  lofty  Rupshu  plateau  lying  some  eighty  miles  to  the 
southeast.  .Mter  the  main  party  had  been  joined  by  Marinelli,  Alessandri,  Wood, 
Spranger,  and  the  two  Indian  surveyors — who  had  not  taken  part  in  the  work 
accomplished  up  to  that  time — ,  it  left  Leh  on  May  15  and  made  its  way  across  the 
Chang  La  and  through  the  upper  Shyok  valley  to  the  desolate  upland  of  Depsang. 
Here,  at  an  altitude  of  17,590  feet,  not  far  south  of  the  famous  Karakoram  Pass  and 
within  view  of  the  easternmost  glaciers  of  the  Karakoram  Range,  a  temporary  base 
was  established,  at  which  during  two  and  a  half  months,  Alessandri  and  Venturi 
Ginori  took  frequent  meteorological  observations  (hourly,  during  July).  From  this 
base  Dainelli  and  Marinelli  visited  the  upper  valley  of  the  Karakash  River  to  the 
east,  while  Wood  and  Spranger  were  making  a  careful  survey  of  the  Depsang  upland 
and  neighboring  valleys  and  Alessio  and  Abetti  were  busy  with  gravimetrical  and 
astronomical  work. 

The  main  phase  of  pioneer  exploration  was  carried  out  during  July  and  early 
.August  among  the  eastern  glaciers  of  the  Karakoram  and  between  these  and  the 
caravan  route  over  the  Karakoram  Pass.  This  region  had  previously  been  mapped 
only  very  sketchily;  the  De  Filippi  expedition  showed  that  earlier  ideas  regarding  it 
were  entirely  erroneous,  especially  as  relating  to  the  main  line  of  the  continental 
divide  between  the  watersheds  of  the  Indian  Ocean  and  the  interior  basin  of  Chinese 
Turkestan.  The  De  Filippi  expedition  made  the  striking  discovery  that,  whereas 
the  three  main  arms  of  the  great  Remo  glacier  contribute  to  the  Shyok  and  thence  to 
the  Indus,  a  branch  leading  out  of  the  northern  arm  gives  rise  to  the  headwaters  of 
the  Yarkand.  The  Remo  glacier  thus  lies  astride  the  divide. 

On  .August  16,  three  days  after  the  whole  expedition  was  reunited  at  the  base 
camp,  news  was  brought  by  couriers  from  India  of  the  outbreak  of  the  World  War. 
This  necessitated  the  immediate  return  of  Alessio,  Antilli,  and  Alessandri.  The 
others  proceeded  northward,  crossing  the  Karakoram  Pass  together  but  subsequently 
dividing  and  making  their  way  to  Karghalik  in  the  lowland  of  Turkestan  in  separate 
panics  and  by  various  routes,  the  details  of  which  we  need  not  specify.  From  Chinese 
Turkestan  the  return  to  Euroi)e  was  accomplished  over  the  Pamirs  and  thence  by 
way  of  the  Transcaspian  and  Transcaucasian  railways. 


Published  Results 

The  outstanding  publications  relating  to  the  expedition  consist  of  a  monumental 
senes  of  official  reports  and  two  popular  books — all  in  Italian.  The  work  carried  out 
by  the  British  detachment  under  Colonel  Wood  is  narrated  in  English  in  a  volume 
published  in  1922  by  the  Trigonometrical  Survey  of  India. 

The  scientific  reports  of  the  expedition’s  work  are  to  be  embodied  in  thirteen 
magnificent  volumes,  comprising  two  series.  The  first  series,  edited  under  the 
direction  of  De  Filippi  himself,  will  consist  of  three  volumes:  Vol.  i,  “Astronomia 
geodetica,  geodesia  e  topografia”;  Vol.  2,  “Geofisica:  gravity  e  magnetismo”;  and 
“(»eofisica:  meteorologia.”  Of  this  series  the  first  volume  only  has  as  yet 
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been  published.  The  second  series,  on  geology  and  geography,  is  being  edited  under 
the  direction  of  Professor  Dainelli  and  will  comprise  ten  volumes,  of  which  three  haw 
appeared  to  date:  Vol.  i,  “Storia  dell’esplorazione:  itinerari  e  ricerche";  Vol.  j 
“Le  serie  dei  terreni";  Vol.  3,  ‘‘Studi  sul  Glaciale”  (published  in  1922);  Vol.  4 
‘‘Le  condizioni  hsiche  attuali";  Vol.  5,  “I  fossili  del  Paleozoico”;  V’ol.  6,  “1  foM|, 
del  Mesozoico  e  del  Terziario”;  Vol.  7,  "Le  rocce”;  Vol.  8,  "Le  condizioni  delle 
genti"  (published  in  1924);  Vol.  9,  "I  tipi  umani”  (published  in  1925);  Vol.  10, 
"Raccolte  di  piante  e  di  animali.  Indici  analitici."  These  publications  show  even 
evidence  that  the  care  both  for  detail  and  completeness  which  went  into  the  organiza¬ 
tion  and  equipment  of  the  expedition  is  also  being  devoted  to  the  presentation  of  hs 
results.  These  volumes,  as  well  as  De  P'dippi’s  popular  narrative  (noted  below)  arr 
l)eing  published  by  Nicola  Zanichelli,  Florence. 

Geodetic  Astronomy  and  Topography 

Volume  I  of  the  First  Series  is  due  to  the  cooperative  enterprise  of  Abetti,  Alessio. 
.\ntilli,  Spranger,  Venturi  Ginori,  and  Wood.  It  opens  with  a  brief  prefatory  narra¬ 
tive  of  the  expedition  as  a  whole  by  De  Filippi  himself.  This  is  followed  by  full 
expositions  of  the  astronomical  position  finding,  the  triangulation,  the  barometric 
and  boiling  point  determinations  of  altitude,  and  of  the  photographic  work  ac 
complished.  The  illustrations  show  the  instruments  used  and  methods  of  carrying 
them,  as  w’ell  as  the  trigonometric,  radio,  and  barometric  stations  set  up;  they  also 
include  outline  diagrams  of  the  various  triangulation  nets.  The  work  described  »-as 
carried  on  with  a  double  end  in  view,  partly  for  the  positive  facts  to  be  derived  from 
it  and  partly  for  its  experimental  value.  No  accurate  triangulation  had  hitherto  been 
made  either  of  the  main  chain  of  the  western  Himalaya  or  of  the  eastern  Karakoram 
In  establishing  fixed  (Mints  for  the  benefit  of  more  detailed  future  to|X)graphical 
surveys,  the  ex(jedition  was  (lerforming  a  (lioneer  service,  from  which  the  geo|)hysicist 
and  geologist  as  well  as  the  tO[X>grapher  of  the  future  will  benefit.  The  region  is  one 
of  active  tectonic  movements:  these  can  be  detected  and  measured  only  when 
(Msitions  and  altitudes  have  been  ascertained  with  precision.  The  ex()erimental 
asf>ect  of  the  work,  however,  was  of  no  less  significance.  This  was  one  of  the  first 
ex()editions  in  which  the  reception  of  wireless  time  signals  was  used  as  a  basis  for 
(x>sition  finding.  The  relative  degrees  of  accuracy  attainable  by  the  use  of  different 
methods  and  different  ty|)es  of  instrument  and  the  absolute  degree  of  accuracy  that 
may  be  achieved  by  a  (larty  working  under  (larticularly  trying  conditions  of  weather 
and  terrain  were  held  to  be  eminently  worth  finding  out  for  their  own  sake  if  for  no 
other  reason.  The  ex(je<lition  aimed  to  set  a  high  standard  of  (jerformance  in  the 
field. 


Glaciology 


In  Volume  3  of  the  Second  Series  Professor  Dainelli  gives  a  detailed  study  of  the 
glacial  history  of  the  Up(>er  Indus  watershed  and  the  Vale  of  Kashmir.  The  scattered 
and  uncoordinated  obseiA-ations  of  earlier  travelers  had  failed  to  present  an  adequate 
view  of  the  extent  of  the  Quaternary  glaciation  in  these  regions.  Indeed,  the  opmKMi 
()revailed  that  while  the  Quaternary  glaciers  were  somewhat  larger  than  those  of  the 
present  day,  the  Indus  valley  itself  was  free  from  ice.  Professor  Dainelli  discusee!> 
critically  the  published  views  of  others  in  this  regard,  com()aring  them  with  the 
results  of  his  own  observations.  His  general  conclusion  is  that  land  forms  directly 
attributable  to  ice  action  are  represented  throughout  the  up{>er  Indus  valley  above 
Skardu  and  provide  indubitable  evidence  of  extensive  glacial  erosion  and  defxisition. 
There  were,  ap()arently,  four  main  glacial  stages.  During  the  first  two  the  Indu^ 
valley  itself  was  occupied  by  a  valley  glacier  formed  by  the  combined  glaciers  coming 
down  the  side  valleys  from  the  Himalaya  and  Karakoram.  During  the  third  and 
fourth  stages,  though  the  Indus  valley  was  not  actually  occupied  by  ice,  it  was 
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moclifie<i  by  the  accumulation  of  lacustrine  and  fluvial  deposits  associated  with  an 
expansion  of  the  glaciers  in  the  neighboring  mountains.  The  Indus  valley  appears  to 
have  been  dammed  near  Skardu  by  the  tongue  of  a  side  valley  glacier,  and  a  long 
lake  was  thus  created,  stretching  for  a  distance  of  over  130  miles.  The  volume  con¬ 
cludes  with  a  treatment  of  the  glacial  beds  and  lake  levels  in  the  Vale  of  Kashmir. 

\  separate  volume  of  photographs  and  maps  accompanies  the  text. 

Human  Geography 

Professor  Dainelli  is  no  less  competent  in  the  field  of  human  geography  than  in 
that  of  physiography.  V'olumes  8  and  9  of  the  Second  Series  supply  us  with  the 
results  of  his  very  thorough  investigations  of  man  in  the  parts  of  Kashmir  lying  in 
the  watershed  of  the  upper  Indus.  Dainelli’s  personal  observations  are  particularly 
valuable  in  this  respect,  because,  unlike  previous  travelers,  he  did  not  hesitate  to 
avail  himself  of  native  hospitality  whenever  possible.  By  actually  staying  in  native 
dwellings  he  was  enabled  to  learn  much  of  local  customs  and  character  that  would 
have  been  overlooked  by  the  traveler  who  kept  to  his  own  tents.  Dainelli  correlates 
his  personal  observations  in  every  case  with  what  other  travelers  have  written  about 
the  region.  A  critical  examination  of  the  results  of  the  census  of  1911  is  made  the 
basis  for  much  of  the  demographic  material  in  these  two  volumes. 

\’olume  8,  "Conditions  of  the  People,"  is  primarily  a  monograph  in  anthropo- 
geography.  Two  main  topics  are  dealt  with:  the  character  of  settlements  (including 
lines  of  communication)  and  the  distribution  of  peoples  and  of  different  kinds  of 
cultivations.  In  his  treatment  of  the  character  of  the  settlements  Dainelli  aims  to 
work  from  the  least  to  the  most  complex  aspects  of  the  subject.  The  human  habita¬ 
tion  being  the  fundamental  unit  of  settlement,  he  first  discusses  house  types.  These, 
he  finds,  seem  to  fall  into  several  well  differentiated  groups,  each  with  a  clearly  defined 
area  of  distribution.  The  simplest  habitation  of  all  is  the  tent  of  the  Changp4 
nomads  of  the  great  plateaus  of  western  Tibet  and  eastern  Ladakh.  The  houses  of 
the  Changp4  who  have  adopted  an  agricultural  r^ime  and  established  permanent 
dwellings  still  retain  some  of  the  characteristics  of  the  tent.  Ir  general,  however, 
the  Tibetan  house  type  prevails,  although  the  dwelling  of  the  Buddhist  Ladakhis  is 
more  closely  related  to  the  typical  Tibetan  house  than  that  of  the  Moslem  Baltis. 
The  latter  is  usually  ruder  and  less  comfortable  and  would  seem  to  represent  a  modi¬ 
fication  of  the  Tibetan  form  under  the  influence  of  climatic,  economic,  and  cultural 
conditions. 

The  centers  of  population  are  not  as  distinctive  in  their  grouping  and  internal 
arrangement  as  are  the  house  types  in  their  form.  In  general  the  former  may  be 
classified  as  either  minor  centers,  predominantly  agricultural,  or  major  centers,  with 
bazaars  and,  hence,  of  some  commercial  pretensions;  but  of  the  second  type  there 
are  only  six  examples  in  the  entire  region  studied. 

Settlement  follows  the  principal  drainage  lines.  The  mountain  ridges  and  lesser 
valleys  are  utterly  barren,  uninhabited  wastes.  In  the  sense  that  they  are  isolated 
from  each  other  by  desert  mountains  and  inhospitable  stretches  of  valley,  the  settle¬ 
ments  of  Baltistan  and  I^dakh  may  rightly  be  called  "oases.”  Agriculture  depends 
entirely  on  irrigation.  As  the  natives  have  not  been  able  to  devise  means  of  raising 
water  from  the  rivers  to  fields  lying  at  higher  elevations  than  the  stream  channels, 
irrigation  for  the  most  part  is  possible  only  on  the  alluvial  cones  built  out  by  tribu¬ 
taries  into  the  valleys  of  main  streams.  On  these  cones  cluster  the  houses  of  the 
isolated  “oases." 

The  upper  limits  of  settlement  are  determined  mainly  by  climatic  and  physio¬ 
graphic  conditions.  Dainelli  has  attempted  to  draw  a  contour  map  (p.  177)  showing 
the  upper  limit  of  permanent  settlement  throughout  the  region.  In  general  this  rises 
as  one  approaches  the  Karakoram  and  as  one  goes  southeastward  toward  the  plateaus 
of  Tibet.  The  highest  permanent  settlement  in  the  whole  region  is  at  the  Garzok- 
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Gompa  (monastery’)  on  the  Rupshu  Plateau,  at  an  altitude  of  15,040  feet.  Dainellj 
states  that  this  is  the  highest  settlement  in  the  world  where  there  are  fixed  houses 
inhabited  by  non-nomadic  families  among  cultivated  fields.  Parenthetically  it  may 
be  noted  that  the  highest  permanent  habitations  of  a  pastoral  people  would  seem  to 
be  at  an  elevation  of  17,000  feet  and  more  (Isaiah  Bowman:  The  Andes  of  Southern 
Peru,  Antfr,  Geogr.  Soc.  Research  Ser.  No.  2,  1916,  p.  52). 

The  population  of  the  region,  as  a  whole,  has  been  gradually  increasing  of  late 
years.  Dainelli’s  discussion  of  the  density  of  population  in  relation  to  twenty-five 
natural  regions  into  which  he  subdivides  Ladakh  and  Baltistan  is  of  value  both  for 
the  light  which  it  sheds  on  existing  conditions  and  as  a  contribution  to  the  method¬ 
ology  of  the  geographical  study  of  population.  Our  only  regret  is  that  for  the  two 
maps  showing  densities  of  population  the  colors  and  tints  were  not  better  selected 
to  bring  out  gradations  from  less  to  more  thickly  settled  areas.  Besides  dealing  with 
the  distribution  of  individuals,  Dainelli  gives  an  extensive  and  illuminating  treatment 
of  the  distribution  of  house  types,  centers  of  population,  religions,  languages,  social 
statuses,  agricultural  enterprises,  and  vegetation  types. 

In  Volume  9  Professor  Dainelli  turns  from  anthropogeography  to  ethnology-; 
from  the  discussion  of  the  distribution  of  human  phenomena  to  a  discussion  of  the 
people  themselves  and  of  their  social  and  religious  institutions.  These  folk  fall  into 
several  groups,  of  which  the  Baltis  and  Ladakhis  are  the  most  important  numerically. 
Between  the  Baltis  and  Ladakhis  live  the  lesser  intermediate  groups,  Puriks  and 
Makhnopa  (or  ‘‘Indus  Dards”);  west  of  the  Baltis  dwell  the  Brokpa,  or  Dards;  and 
east  of  the  Ladakhis  the  Changp4  nomads  occupy  the  upper  Indus  valley  as  winter 
headquarters,  wandering  widely  upon  the  neighboring  wind-swept  plateaus  in  the 
summer.  The  essential  differences  between  the  Baltis  and  the  Ladakhis  Dainelli 
believes  should  be  attributed  to  their  religions,  the  Ladakhis  being  Buddhist,  the 
Baltis  Mohammedan.  To  this  difference  Dainelli  would  ascribe  the  very  marked 
divergences  between  these  people  in  culture,  art,  and  character.  The  Baltis  are 
polygamists,  the  Ladakhis  polyandrists.  VNTiether  or  not  the  latter  became  poly- 
androus  through  the  compulsion  of  environmental  forces,  as  some  have  claimed. 
Dainelli  believes  that  to  polyandry  may  be  attributed  their  superior  prosperity.  In 
a  polyandrous  society  the  number  of  families  is  fixed  and  the  population  as  a  whole 
remains  stationary,  even  though  individual  families  may  be  large.  The  Ladakhis 
build  better  houses,  are  more  cheerful,  more  adventurous,  more  open  to  suggestion, 
and  on  the  whole  more  “civilized"  than  their  Moslem  neighbors. 

The  last  part  of  the  ninth  volume  is  an  analysis  by  Professor  Renato  Biasutti  of 
408  somatic  observations  made  by  Dainelli. 

PoPLXAR  NaRR.\T1VES 

Before  closing,  a  word  must  be  said  of  the  two  popular  books  dealing  with  the 
exjiedition.  The  first  to  appear  was  the  delightfully  w’ritten  personal  journal  of 
Professor  Dainelli  entitled  “  Paesi  e  genti  del  Caracorum”  and  published  under 
the  auspices  of  the  Reale  Society  Geografica  Italiana  in  1924.  Since  much  of  Dai¬ 
nelli’s  work  was  done  apart  from  the  rest  of  the  expedition,  these  volumes  do  not 
cover  the  same  ground  as  that  covered  by  De  Filippi  in  his  “Storia  della  spedizione 
scientifica  italiana  nel  Him41aia,  Caracorum,  e  Turchesttln  Cinese"  (l9>3“'9*4)- 
The  latter  is  a  beautiful  piece  of  work  both  from  the  literary  and  typographical 
ix)ints  of  view.  Dainelli  and  Spranger  contribute  chapters  on  phases  of  the  ex¬ 
ploration  with  which  they  were  connected.  Writing  in  clear  attractive  style,  the 
authors  give  enough  incident  and  color  to  make  a  thoroughly  absorbing  story; 
at  the  same  time  they  furnish  sufficient  scientific  detail  and  argument  to  familiarize 
the  reader  with  the  more  important  constructive  results  of  the  expedition.  The 
volume  is  fully  illustrated  with  maps  and  photographs  (including  many  panoramas) 
and  with  two  exquisite  reproductions  in  color  of  landscape  paintings. 
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The  November  Meeting.  The  first  regular  meeting  of  the  American  Geograph¬ 
ical  Society  for  the  season  1926-1927  was  held  on  November  23,  1926,  at  the  Engi¬ 
neering  Sticieties  Building,  29  West  39th  Street,  President  John  H.  Finley  in  the 
chair.  Ur.  Knud  Rasmussen  spoke  on  ‘‘Across  Arctic  America,”  honoring  the 
Society  by  making  this  his  first  public  appearance  in  America.  In  a  series  of  still 
and  moving  pictures  he  traced  the  route  of  the  Fifth  Thule  Expedition,  in  which 
he  and  two  Eskimo  companions  traveled  by  dog  sledge  for  10,000  miles  along  the 
northern  coast  of  North  America,  visiting  almost  every  known  tribe  of  Eskimo. 

A  preliminarv-  report  on  the  expedition  appeared  in  the  October,  1925,  number  of 
the  Geographical  Review:  a  detailed  narrative  account  under  the  title  ‘‘Across  Arctic 
America”  is  now  in  press  and  will  be  reviewed  subsequently  in  the  Geographical 
Retirj.’. 

In  oi)ening  the  meeting.  President  Finley  referred  to  the  presentation  of  the 
Charles  P.  Ualy  Medal  of  the  Stx;iety  to  Dr.  Rasmussen  at  Copenhagen  in  1925, 
through  the  kind  offices  of  the  American  Minister,  Dr.  Prince.  In  addition  President 
Finley  took  occasion  to  present  the  medal  of  the  League  of  Walkers  to  Dr. 
Rasmussen  and  to  say  that  it  was  struck  in  gold  for  the  first  time  in  honor  of  his 
extraordinary  journey.  A  duplicate  was  handed  the  explorer  for  presentation  by  him 
to  .Arnarulunguaq,  the  Little  Woman,  who  accompanied  him  throughout  his  journey 
and  who,  after  the  return  of  the  expedition,  resumed  her  place  in  the  Eskimo  settle¬ 
ment  at  North  Star  Bay,  Greenland. 

Elections  to  Fellowship.  At  the  November  meeting  of  the  Society,  President 
Finley  presiding,  there  were  presented  with  the  approval  of  the  Council  the  names 
of  520  candidates  who  were  duly  elected  as  Fellows  of  the  Society. 

Distribution  of  Title  Page,  Contents,  and  Index  of  Vol.  16  of  the  Geographical 
Review.  The  title  page,  table  of  contents,  and  index  for  Volume  16  of  the  Geograph¬ 
ical  Review  (1926),  w’hich  is  issued  separately,  w'ill  shortly  be  ready  for  distribution. 
Copies  are  sent  to  all  institutions  exchanging  publications  with  the  Society  and 
to  individuals  who  request  that  their  names  be  put  on  a  list  for  this  purpiose. 

Presentation  of  the  David  Livingstone  Centenary  Medal  to  Luis  Riso  Patron. 
The  presentation  of  the  David  Livingstone  Centenary  Medal  for  1925  to  Dr.  Luis 
Riso  Patron  took  place  on  September  14,  1926,  at  the  American  Embassy,  Santiago. 
The  reception  tendered  on  the  occasion  was  attended  by  the  Minister  of  Foreign 
.Affairs  and  other  officials  of  the  Foreign  Office,  members  of  the  Diplomatic  Corps 
and  scientific  circles  and  leading  members  of  the  American  colony  in  Santiago. 
The  ceremony  was  arranged  by  Charge  d’Affaires  C.  Van  H.  Engert.  In  making 
the  presentation  he  spoke  in  part  as  follows: 

‘‘The  American  Geographical  Society,  in  conferring  this  medal  upon  you.  Dr. 
Luis  Riso  Patr6n  Sanchez,  has  borne  in  mind  your  many  claims  to  special  distinction 
in  the  field  of  exploration  and  geographical  research;  the  fact,  for  example,  that  you 
headed  the  first  Chilean  Commission  to  make  an  accurate  surv’ey  of  the  Cordillera 
de  los  .Andes;  that  you  explored  hitherto  unknown  parts  of  the  Lago  San  Martin 
region;  that  you  conducted  surveys  of  the  Chile-.Argentine  and  Chile- Bolivian  bound¬ 
aries;  that  you  have  edited  topographic  maps  of  these  boundaries  as  well  as  the 
Chilean  sheets  of  the  International  Map  of  the  VN’orld;  and  that  you  are  the  author 

143 


144 


THE  GEOGIL\PHlCAL  REVIEW 


of  the  monumental  Geographical  Dictionary  of  Chile  and  of  other  important  books 
and  articles  too  numerous  to  mention  on  the  Cordillera  and  on  the  history  of  explora¬ 
tion  in  the  Americas. 

“  I  deem  it  a  great  privilege  indeed  to  present  to  you  this  gold  medal  on  behalf 
of  the  American  Geographical  Society  not  only  in  recognition  of  your  great  merits 
as  a  scholar  but  also,  I  know,  as  a  token  of  the  high  esteem  in  which  you  are  per¬ 
sonally  held  by  your  many  friends  in  the  United  States.” 

In  accepting  the  medal  Dr.  Riso  Patr6n  expressed  his  appreciation  of  the  award 
and  of  the  occasion  on  which  it  w'as  presented.  He  concluded  with  a  plea  “for 
development  of  geographical  study  and  national  cartography  which  themselves 
more  than  repay  any  sums  that  may  be  devoted  to  the  purpose.” 

Recent  Publications 

China:  Land  of  Famine.  ”It  is  a  shocking  fact  that  with  all  the  labor  expended 
and  virtues  practiced,  nearly  a  fourth  of  the  preople  of  the  globe  live  in  a  land  of 
famine — not  of  general  famine  at  any  one  time  nor  of  continuous  famine  in  any  one 
place  but  of  famine  in  one  or  another  province  or  locality  all  the  time”  says  President 
Finley  in  his  foreword  to  Mr.  Walter  H.  Mallory’s  book  “China:  Land  of  Famine," 
Special  Publication  No.  6.  Mr.  Mallory,  who  has  had  experience  in  relief  work  in 
many  lands,  has  just  completed  five  years  service  as  secretary  of  the  China  Interna¬ 
tional  Famine  Relief  Commission.  In  this  volume  he  gives  his  analysis  of  the 
problem,  its  causes  and  cures. 

The  book  begins  with  a  consideration  of  the  economic  conditions  under  which 
the  people  live.  “Even  in  a  normal  year  the  bare  food  requirements  are  not  met." 
Natural  phenomena,  the  floods  and  droughts  for  which  the  plain  of  eastern  China 
is  notorious,  precipitate  serious  states  of  famine.  The  political  chaos  under  which 
the  country  is  now  suffering  by  its  wasteful  demands  on  resources  and  its  neglect 
of  famine-prevention  measures,  aggravates  the  evil.  Back  of  all  lies  the  fundamental 
cause,  “a  density  of  population  greater  than  the  land  is  able  to  support,”  a  conse¬ 
quence  of  the  high  birth  rate  and  the  reluctance  of  the  people  to  leave  their  an¬ 
cestral  homes.  To  change  the  customs  and  beliefs  w'hich  are  at  the  bottom  of  the 
multiplying  force  must  be  a  slow  process,  such  is  the  innate  conservatism  of  the 
Chinese.  But  certain  cures  can  be  applied  which  will  yield  immediate  results.  In 
order  of  practical  importance  Mr.  Mallory  lists  flood  control,  irrigation,  and  land 
reclamation;  economic  improvements,  rural  credit,  colonization,  and  home  and 
village  industry;  improved  agriculture  and  forestation;  development  of  transporta¬ 
tion;  and  education  (in  the  sense  of  book  learning). 

The  volume  is  illustrated  with  over  90  photographs  and  12  maps,  as  well  as  plans 
for  flood  control  and  land  reclamation. 

Peopling  the  Argentine  Pampa.  Professor  Mark  Jefferson  was  leader  of  the  .Ameri¬ 
can  Geographical  Society’s  Expedition  to  South  America  in  1918.  Study  of  modern 
colonization  in  .Argentina,  Brazil,  and  Chile  was  the  prime  purpose  of  this  expedi¬ 
tion.  Results  published  heretofore  include  Research  Series  Nos.  6  and  7,  “  Recent 
Colonization  in  Chile”  (1921)  and  “The  Rainfall  of  Chile”  (1921),  and  “Pictures 
from  Southern  Brazil”  {Geogr.  Rev.,  \’ol.  16,  1926,  pp.  521-547).  The  present  vol¬ 
ume,  Research  Series  No.  16,  is  a  detailed  and  intimate  study  made  possible  by  the 
additional  basis  of  the  author’s  residence  in  the  .Argentine  from  1883  to  1889. 

The  historical  and  geographical  setting  is  first  laid  before  the  reader.  The  Pampa 
is  described  before  its  transformation  from  a  vast  cattle  range  to  an  agricultural 
land  at  the  hands  of  the  immigrants.  The  essential  contrast  with  the  irrigate*!  val¬ 
leys  of  the  w'est  is  pointed  out.  The  beginnings  of  the  immigration  movement  and 
its  growth  under  the  trend  of  political  events  follow  in  outline.  The  first  agricultural 
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colony,  Ksi)eranza,  was  established  in  Santa  Fe  in  1856.  The  history  of  this  and 
other  colonies  of  Santa  Fe  and  Entre  Rios,  successful  and  unsuccessful,  is  told  in 
succeeding  chapters  largely  by  sketches  of  the  personal  history  of  families,  that  is 
in  the  terms  of  actual  events,  not  of  decrees  or  arrangements  on  paper.  Obstacles 
in  the  way  of  satisfactory  fulfillment  of  the  colonization  movement  are  pointed  out 
in  the  chapter  entitled  "The  Railroads  and  the  Transformation  of  -Agriculture.” 
Immigration  has  developed  the  railway  net  and  raised  land  values  enormously;  it 
has  created  the  billion  dollar  grain  and  cattle  exports,  making  the  Argentine  the 
business  nation  of  South  America,  doing  half  the  trade  of  the  continent  with  one- 
seventh  of  the  population;  it  has  brought  wealth  to  the  Creole  landowner.  But  the 
landowner  has  become  correspondingly  reluctant  to  p>art  with  his  land.  Today  half 
the  fertile  land  of  the  Pampa  is  occupied  by  the  vast  estates  of  cattle-raising  Creoles: 
further  progress  rests  in  their  hands.  What  a  complete  opening  up  of  the  country 
to  colonization  would  mean  is  told  in  the  final  chapter,  "Immigration  as  an  Asset 
to  the  .Argentine. " 

The  volume  is  illustrated  with  55  photographs  and  13  maps  and  diagrams.  Special 
mention  may  be  made  of  the  insert  map,  Plate  I,  showing  stages  in  the  growth  of 
cities  and  railroads. 

The  Northern  Hegaz.  As  already  announced  in  the  Review  (Vol.  15,  1925,  p. 
297)  “through  the  interest  and  generosity  of  Charles  R.  Crane,  Esq.,  the  Society 
is  enabled  to  edit,  publish,  and  distribute  the  results  of  thirty  years’  study  of  Arabian 
geography  and  history”  on  the  part  of  Professor  Alois  Musil  of  Prague,  "of  which 
fourteen  years  were  spent  in  the  field.”  Professor  Musil’s  work  will  be  published  in 
six  volumes  as  the  first  contribution  of  the  Society's  new  series.  Oriental  Explorations 
and  Studies.  The  first  volume,  "The  Northern  Heg^z”  (Hejaz),  is  now  ready  for 
distribution. 

The  main  {>art  of  the  volume  consists  of  the  narrative  of  a  journey  carried  out  in 
1910.  Leaving  Ma’an  on  May  23,  Professor  Musil  first  visited  an  encampment 
of  the  Hwetat  Bedouins  in  the  desert  some  thirty  miles  east  of  the  Hejaz  Railway. 
Thence  he  proceeded  to  ‘Aqaba  by  way  of  the  Shera  range  and  al-Homeima.  From 
‘.Aqaba  he  visited  the  ruins  at  the  site  of  the  ancient  Madian  (or  Midian),  going  thence 
to  Tebuk  by  way  of  Sharma.  After  a  short  sojourn  at  Tebuk  he  explored  part  of 
the  harra,  or  lava-capped  plateau  to  the  south,  touching  the  upper  course  of  Wadi 
al-Jizel  and  returning  along  the  railway  line  to  Tebuk,  which  was  reached  on  July 
6.  The  return  journey  thence  to  Syria  was  made  by  rail. 

The  vivid  narrative  of  events  day  by  day  is  broken  by  detailed  descriptions  of  the 
topography  of  the  regions  traversed,  based  upon  the  personal  observations  of  the 
author  and  the  examination  of  many  natives.  These  topographical  digressions 
ser\e  in  large  measure  as  the  explanation  for  a  map  (i : 500,000)  which  accompanies 
the  volume,  the  only  detailed  map  of  this  little-known  region  in  existence.  As 
appendixes  and  footnotes  there  are  full  discussions  of  the  Biblical,  Assyrian,  Greek, 
latin,  and  -Arabic  notices  of  the  Northern  Hejaz.  Among  other  matters  here  dis¬ 
cussed  are  the  probable  route  of  the  Exodus  and  the  location  of  the  Midianite  tribes 
and  the  homeland  of  Job.  The  volume  is  fully  illustrated  with  photographs,  maps, 
and  diagrams. 

Index  to  the  Geographical  Review,  Volumes  I-XV,  1916-1925.  This  index, 
compiled  by  .Arthur  A.  Brooks,  is  an  analytical  guide  to  the  contents  of  the  Geo¬ 
graphical  Review,  the  journal  of  the  American  Geographical  Society  of  New  York, 
for  the  first  ten  years  (fifteen  volumes)  of  its  publication,  that  is  from  1916  to  1925 
inclusive.  It  is  the  chronological  successor  to  the  "Index  to  the  Bulletin  of  the 
American  ( leographical  Society,  1852-1915,”  published  in  1918.  The  index  to  the 
Bulletin  covered  a  longer  period,  but  the  present  index  is  fuller  and  more  analytical. 
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In  this  index  are  included  subjects  and  authors  of  leading  articles,  subjects  and 
authors  of  notes,  and  titles  and  authors  of  books,  articles,  and  maps  reviewed. 

Practical  Hints  to  Scientific  Travellers,  Voliune  IV.  “Practical  Hints”  is  a  series 
of  guides  edited  by  Dr.  H.  A.  Brouwer,  professor  of  geology  at  the  Technical  Uni¬ 
versity  of  Delft.  By  arrangement  with  the  publishers,  Martinus  Nijhoff  of  the 
Hague,  the  volumes  are  distributed  to  American  readers  by  the  American  Geograph¬ 
ical  Society.  Volumes  I,  II,  and  III  were  issued  in  1925  (see  Geogr.  Vol.  16, 
1926,  pp.  307-308).  V’olume  IV  is  now  available.  Its  contents  are:  Egypt  byO.  H. 
Little:  Angola  by  F.  J.  Faber;  Australia  by  Griffith  Taylor,  R.  Lockhart  jack, 
H.  Basedow,  R.  H.  Cambage,  and  Marjorie  J.  Shiels;  Antarctica  by  Griffith  Taylor; 
Venezuela  by  E.  A.  L.  Gevaerts;  Haiti  by  \V.  P.  Woodring. 
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Shore  Line  Investigations  on  the  Atlantic  Coast  of  North  America.  At  the  October 
1  meeting  of  the  National  Research  Council’s  Committee  on  Shoreline  Investigations 
special  attention  was  paid  to  the  question  of  change  in  mean  sea  level  in  relation 
to  change  in  shore-line  conformation.  It  is  customary  to  regard  mean  sea  level 
asaconstant;  and  differences  at  different  periods,  if  not  due  to  errors  of  determination, 
i  have  been  ascribed  to  changes  in  the  altitude  of  the  land  relative  to  the  sea.  Recent 
researches  on  the  supposed  progressive  subsidence  of  the  Atlantic  coast,  however, 
suggest  the  })ossibility  of  local  fluctuations  of  the  datum  line.  Apart  from  the  effect 
on  bench  marks  the  question  has  an  immediate  practical  bearing,  for  erosion  is  more 
\ngorous  on  a  sinking  coast  line:  property  values  are  affected,  the  need  of  protective 
works  arises,  and  litigation  not  infrequently  ensues. 

In  pursuance  of  this  line  of  investigation  the  Committee  plans  study  of  tide  gauges 
at  critical  locations.  The  Canadian  Hydrographic  Office  has  promised  tentatively 
to  undertake  such  work  at  St.  John,  N.  B.  Here  a  large  embayment,  Kennebecasis 
Lake,  connects  with  the  outer  harbor  by  a  narrow  inlet;  the  embayment  receives  a 
large  quantity  of  fresh  water,  and  the  tidal  range  is  very  great.  Other  prospective 
sites  are  on  Jamaica  Bay,  where  conditions  afford  an  instructive  contrast,  the  tidal 
range  being  moderate  and  the  connecting  channels  fairly  wide,  and  at  E^stport,  Me., 
site  of  a  scheme  for  the  utilization  of  tidal  power. 

.Another  phase  of  the  Committee’s  activities  is  the  accumulation  of  a  record  of 
coast  changes,  as  full  and  complete  as  possible.  Data  on  erosion  and  accretion  and 
of  man's  intervention  in  protective  and  improvement  works  are  sought.  Photograph¬ 
ic  records  are  specially  valuable.  The  Committee  asks  cooperation  from  all  persons 
or  organizations  interested.  Communications  should  be  addressed  to  Commander 
R.  S.  Patton,  U.  S.  Coast  and  Geodetic  Survey,  Washington,  D.  C.,  or  Professor 
Douglas  Johnson,  Columbia  University,  New  York  City. 

Civic  Planning  for  the  San  Francisco  Bay  Metropolitan  Area.  The  San  Francisco- 
Dakland  agglomeration  is  already  one  of  the  great  metropolitan  areas  of  the  world. 
The  population  now  reaches  the  million  mark;  the  district  limits  embrace  448  square 
miles.  .Ml  circumstances  indicate  continued  growth.  The  situation  is  strategic 
with  regard  to  world  trade  routes,  and  there  is  a  rich  hinterland;  the  site  offers  ex¬ 
cellent  harbor  facilities  and  conditions  for  industry;  the  region  has  climatic  and 
scenic  attractions.  Mr.  Charles  H.  Lee  forecasts  for  the  future  metropolis  a  popu¬ 
lation  of  5,000,000  to  6, 000, OCX)  (The  Future  Development  of  the  Metropolitan 
•Mea  Surrounding  San  Francisco  Bay,  Bull.  Seismol.  Soc.  of  Amer.,  Vol.  16,  1926, 
pp.  81-152).  It  will  occupy  an  area  of  3730  square  miles;  extending  outward  an 
average  radius  of  40  miles  from  the  Ferry  Building  of  San  Francisco.  This  area 
uicludes  much  rough  land,  but  the  part  capable  of  intensive  use  will  be  not  less  than 
**76,300  acres. 

The  future  metropolis  will  find  the  chief  limiting  factor  to  future  growth  in  the 
water  supply  question.  The  great  metropolitan  areas  of  London  and  New  York 
with  their  eight  millions  of  people  are  situated  in  lands  of  humid  climate.  San 
Francisco  is  on  the  semi-arid  border  line.  The  most  recent  rainfall  map  of  Cali¬ 
fornia  gives  San  Franciscx)  20  inches  per  annum  for  the  25-year  period  ending  1919- 
5920  (Burton  M.  N’arney:  Seasonal  Precipitation  in  California  and  Its  Variability, 
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Monthly  Weather  Rev.,  April,  1925,  pp.  148-163),  and  the  variability  is  considerable  | 
The  city’s  present  requirements  of  100  million  gallons  a  day  are  met  from  local  - 
sources  entirely.  These,  it  is  estimated,  could  be  developed  to  250  million  gallons 
But  the  requirements  of  the  future  metropolis  are  placed  at  1075  million  gallons 
and  would  call  for  full  development  of  plans  now  under  way  or  projected  on  tht 
Sierra  streams  and  Eel  River  projects  and  would  also  draw  on  the  Sacramento-San 
Joaquin  River. 

In  planning  for  water  distribution  as  for  other  public  utilities  the  metropolis  ■ 
faces  a  special  problem  in  earthquake  risk.  The  larger  the  city  the  more  serious  ■ 

the  problem.  “  The  risk  from  earthquake  ' 
shock  in  a  great  city  grows  not  simply  in 
proportion  to  the  population,  but  in  the  I 
ratio  of  some  indeterminate,  higher  power  ' 
of  their  number,"  says  Professor  Baile\  ; 
Willis  in  an  introductory  [)ai)er  to  Mr 
Lee’s  study.  Propjer  planning  can  greath  > 
reduce  the  hazard.  The  increase  of  local  i 
water  storage  capacity,  the  use  of  all  fcasi 
ble  regional  sites  for  reservoirs,  intercon 
nection  of  systems  to  meet  emergencie' 
avoidance  of  fault  lines  as  far  as  possible 
are  some  of  the  safeguards  to  be  consid 
ered.  The  systematic  establishment  ol 
op>en  spaces  to  act  as  fire-breaks  is  urged, 
and  the  promotion  of  earthquake-pront 
construction. 

The  distribution  of  the  land  area  oi 
the  metropxilis  in  a  great  ring  about  San 
Francisco  Bay  has  a  controlling  influence 
on  population  distribution.  It  suggest> 
certain  advantages  for  the  future — that  the 
area  develop  on  a  small-unit  communin 
plan  rather  than  about  a  single  geograph 
ical  center — but  at  the  same  time  the 
isolated  units  need  to  be  brought  together  for  their  common  interests.  The  building 
of  trans-Bay  bridges  would  be  an  important  contribution  to  this  end.  The  pro¬ 
posed  bridges,  however,  should  not  supplant  the  existing  ferry  service,  the  mean> 
of  transportation  least  likely  to  interruption  as  a  result  of  earthquake  damage. 

Saline  Lakes  of  the  Mohave  Desert.  During  the  potash  shortage  created  by 
the  World  War  Searles  I^ke  came  into  p)rominence  as  a  piroducer  and  has  continued 
to  produce  while  the  majority  of  domestic  sources  declined  on  rewtablishment  o< 
the  Europ>ean  industry’.  Under  improved  methods  the  Lake  product  can  meet  the 
price  of  the  imported  article.  An  investigation  into  the  Franco-German  monopwlv 
by  the  U.  S.  Depiartment  of  Commerce  (H.  M.  Hoar:  Potash:  Significance  d 
Foreign  Control  and  FUronomic  Need  of  Domestic  Development,  t/.  6'.  Otpl-  ^ 
Commerce,  Trade  Promotion  Ser.  No.  JJ,  1926)  states  that  the  output  from  the  lake 
for  1924-1925  covered  about  ten  por  cent  of  American  potash  purchases. 

The  surface  salt  crust  of  Searles  Lake  is  50  to  75  feet  deep,  and  salts  occur  as  deep'  j 
as  the  deepost  boring — over  600  feet.  Formed  by  evaporation  from  a  large  saline 
lake  under  a  combination  of  unusually  favorable  circumstances  the  depxwit  is  unique 
in  the  Mohave  Desert  (W'illiam  F.  Foshag:  Saline  I^kes  of  the  Mohave  Desert 
Region,  Econ.  Geology,  Vol.  21,  1926,  pp.  56-64).  Most  of  the  supjerficial  salt  con¬ 
centration  of  the  region  occurs  as  playa  deposits.  The  pilayas,  accumulating  in  the 


Fio.  I — Sketch  map  of  the  San  Kranciaco 
region.  The  present  metropolitan  area  shown 
by  a  solid  line;  the  future  area  by  a  dashed  line. 
The  shaded  area  is  adapted  to  intensive  use; 
the  dotted  area  can  be  made  so  by  drainage. 
Scale  of  map  approximately  i :  4.000.000. 
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lowest  parts  of  the  desert  basins  are  classed  as  "dry”  and  "wet.”  The  wet  playas 
during  the  rainy  season  are  generally  occupied  by  shallow  bodies  of  water  and  are 
more  or  less  moist  for  the  remainder  of  the  year.  The  saline  material  is  brought 
into  the  t>asins  largely  by  underground  circulation,  and  the  salts  reach  the  surface 
[  by  capillary  action.  The  saline  concentration  is  mainly  superficial.  The  dry  playas, 

I  with  surfaces  of  hard  smooth  sun-baked  clay  have  no  saline  concentration.  They 
are  formed  in  non-water-tight  basins  where  the  water  table  is  below  the  depth  of 
capillary  rise. 

Some  investigation  of  the  desert  playas  has  already  been  made  in  connection  with 
the  quest  for  i)otash.  According  to  Mr.  Foshag,  "a  critical  study  of  the  deposits 
would  not  only  determine  their  possible  importance  as  saline  deposits,  but  also 
give  much  data  upon  the  origin  of  the  similar  and  perhaps  much  more  important 
uplifted  Tertiary  lake  beds  which  occur  in  the  same  general  area”  and  which  pro¬ 
vide  the  chief  source  of  the  recent  deposits. 

I  Expeditions  to  the  Gulf  of  California  and  the  Islands  West  and  South  of  Lower 
Ctlifomia.  In  1921  the  California  Academy  of  Sciences  sent  a  group  of  six  repre- 
>entatives  to  study  the  fauna  and  flora  of  the  islands  in  the  Gulf  and  of  localities  on 
the  adjacent  mainland.  Two  representatives  of  the  Museo  Nacional  of  Mexico  were 
commissioned  to  accompany  the  party.  The  expedition  started  from  the  port  of 
('•uaymas  in  April  and,  during  the  following  three  months,  visited  nearly  all  of  the 
^  i>lands  in  the  gulf  and  touched  at  many  points  along  both  coasts  that  are  seldom 
!  reached  by  outsiders  either  from  Mexico  or  abroad. 

Reports  from  each  group  of  scientists  have  been  published.  As  an  official  publica¬ 
tion  of  the  Mexican  government  there  has  appeared  a  narrative  of  the  expedition 
Carlos  Lopez:  Informe  preliminar  acerca  de  una  expedicion  al  Golfo  de  California, 
Bol.  Oficial  Sec.  de  Agric.  y  Fomento,  Vol.  6,  1921,  Nos.  9,  10,  1 1,  and  12,  pp.  I-XXI). 
The  .American  members  of  the  expedition  issued  their  reports  including  a  "General 
t  Account”  (Ser.  4,  Vol.  12,  1923,  No.  6)  and  technical  papers  in  the  Proceedings  of  the 
;  California  Academy  of  Sciences. 

\  Only  a  few  of  the  islands  were  found  to  be  inhabited  either  by  whites  or  Indians. 

!  The  Seri  ap()arently  use  some  of  the  islands,  {particularly  the  island  of  Tiburbn  lying 

I  just  of!  the  continental  shore  of  Mexico,  as  hunting  grounds  though  seemingly  not 

for  permanent  residence.  There  is  little  to  tempt  anyone  to  live  on  these  isolated 
bits  of  land  or  along  these  shores.  In  fact  there  is  no  water  and  little  soil  on  many 
'  of  the  islands.  A  few  {Pearl  hunters  are  still  seen,  but  that  once  im{Portant  business 

i  is  nearly  at  an  end.  At  some  of  the  small  settlements  along  the  coast  fishing  affords 

I  a  meager  living  for  {Part  of  the  inhabitants.  Distance  from  good  markets  prevents 

the  develo|)ment  of  this  which  would  otherwise,  {perha{ps,  become  an  im{Portant  in- 
j  liustry.  In  a  few  places  the  extraction  of  salt  from  sea  water  constitutes  a  means  of 
j  livelihood  for  a  tiny  colony.  The  only  pros{perous  community  encountered  by  the 
'  expedition,  aside  from  the  {Port  of  Guaymas  on  the  eastern  shore  of  the  Gulf,  was 
j  Santa  Rosalia,  where  cop{per,  mined  in  considerable  quantities  and  smelted  with 
I  ixpal  brought  on  sailing  shi{P8,  is  ex{Ported  from  the  artificially  constructed  harbor  in 
>  sufficient  amounts  to  form  the  basis  of  a  com{paratively  thriving  community  of  some 
;  ten  thousand  {People.  .At  the  mouth  of  a  few  of  the  deep,  narrow  canyons  that  reach 

I  from  the  high  interior  of  the  {Peninsula  to  the  west  coast  of  the  gulf,  there  is  sufficient 

j  water,  either  surface  or  subterranean,  to  make  {Possible  attractive  gardens  and 

j  orchards  of  {palms,  figs,  oranges,  mangoes,  and  other  tropical  fruits;  and  in  such 
1  spots  the  old  Sppanish  towns  of  La  Paz,  Mulege,  and  Loreto,  founded  long  before 
Upper  California  was  colonized,  still  drowse  in  the  continuous  heat  that  is  sup- 
j  posed  to  have  suggested  the  name  for  the  {Peninsula  when  Cortes  and  his  fellow  dis- 

j  roverers  first  cruised  along  the  shores  of  what  at  that  time  was  thought  to  be  an 

1  island. 
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In  1922,  under  the  auspices  of  a  “Committee  on  the  Conservation  of  Marine  life 
of  the  Pacific”  apfX)inted  by  the  Pacific  Division  of  the  American  Association  for 
the  Advancement  of  Science  and  with  the  aid  of  several  scientific  societies  and  the 
National  Government  of  Mexico,  an  expedition  was  undertaken  to  the  islands  off 
the  west  coast  of  Lower  California.  A  general  report  of  this  expedition  is  contained 
in  the  Proceedings  of  the  California  Academy  of  Sciences,  Ser.  4,  V’ol.  14,  1925,  No 
12.  A  prime  object  was  to  secure  data  on  the  Guadalupe  elephant  seal,  the  Guada¬ 
lupe  fur  seal,  and  the  southern  sea  otter,  all  formerly  abundant  on  the  shores  and 
islands  of  California  and  Lower  California.  While  no  examples  of  the  two  latter  were 
found,  the  remnant  of  a  herd  of  elephant  seals  was  located  and  counted  on  Guada¬ 
lupe  Island,  150  miles  off  the  mainland  coast.  As  a  result  of  the  researches  of  the 
ex|)edition,  Mexico  has  declared  Guadalupe  Island  a  game  preserve. 

In  1925  the  California  Academy  of  Sciences  organized  an  expedition  to  the  Re- 
villagigedo  Islands.  These  are  a  group  of  four  main  islands,  the  largest  of  which, 
Socorro,  lies  some  260  miles  west  of  south  of  Cape  San  Lucas.  Guadalupe  Island, 
the  Tres  Marias  Islands,  and  the  coast  of  Lower  California  were  visited  in  addition 
to  the  Kevillagigedo  Islands.  Although  the  islands  visited  are  difficult  of  access, 
barren  and  unattractive  to  man,  they  were  shown  to  be  of  great  scientific  interest. 
Plants  and  animal  collections  were  made  and  geological  and  photographic  studies 
carried  out.  Important  topographic  features,  hitherto  nameless,  were  named.  The 
U.  S.  Geographic  Board  and  the  Government  of  Mexico  have  since  approved  these 
names.  A  general  report  of  the  expedition  in  narrative  form  appears  in  the  Proceed¬ 
ings  of  the  California  Academy  of  Sciences,  Vol.  15,  1926,  No.  i. 

George  M.  McBride 

The  Locust  Plague  in  Mexico.  The  serious  and  general  invasion  of  Meuco  and 
her  southern  neighbors  by  Icxrusts  during  the  pericxi  1923-1926  has  attracted  the 
attention  of  zoological  workers  throughout  the  western  world.  The  state  of  Veracruz 
through  the  agenc>'  of  the  Comisi6n  Cientffica  Exploradora  de  la  Plaga  de  la  Lan- 
gosta  enlisted  the  services  of  Dr.  Carlos  C.  Hoffmann  who  gives  the  results  of  his 
survey  of  the  situation  in  Memorias  y  Revista  Soc.  Cientifica  "Antonio  Alzate"  (Vol. 
44.  1925,  pp.  191-227). 

The  group  of  .\crididae  to  which  the  locust  in  question  (Schistocerca  paranensis 
Burm.)  belongs  is  a  very  ancient  and  firmly  established  one  in  South  and  Centra! 
.\merica.  The  particular  species  is  distributed  geographically  from  about  latitude 
44®  S.  to  latitude  25®  N.  It  is  a  truly  tropical  species,  very  sensitive  to  changes  in 
environment  and  showing  definite  moisture  requirements  for  its  survival.  It  is  not 
known  to  invade  the  United  States. 

As  in  the  case  of  the  migratory  locusts  of  the  old  world,  Schistocerca  paranensis 
has  two  distinct  forms.  One  of  these  is  primitive  and  non-migratory,  and  the  other 
represents  the  well  known  pest,  the  migratory  form.  In  its  permanent  habitats 
the  non-migrator>’  form  does  not  originate  migrating  swarms,  as  these  regions  con¬ 
sist  of  “biologically  balanced  areas.”  It  has  been  shown  that  the  migrator>’  form" 
of  paranensis  requires  a  loose,  moist  soil  for  successful  oviposition  and  multiplica¬ 
tion.  This  is  believed  to  be  furnished  in  the  silt  deposited  by  the  pericxiical  inun¬ 
dation  of  river  banks  and  benches  on  the  edges  of  the  permanent  habitats  when 
conditions  favorable  to  multiplication  have  continued  for  some  time.  The  subse¬ 
quent  desiccation,  or  perhaps  the  excessive  lo.'ust  population,  of  such  inundated 
areas  stimulates  migration.  Upon  reaching  cultivated  lands  the  migrants  find  soils 
and  conditions  ideal  for  rapid  multiplication,  thus  originating  plagues.  In  \eracruz 
these  begin  in  the  tropical  lowlands  and  progress  from  southeast  to  northwest, 
gradually  approaching  the  mountainous  highlands  where  the  outbreaks  eventually 
die  out.  In  the  meantime,  however,  there  may  be  numerous  return  flights  of  adults 
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Efrom  the  highlands  to  lower  elevations.  This  is  in  marked  contrast  with  the  habits 
I  of  the  species  in  the  Argentine  where  enormous  flights  over  wide  areas  from  north  to 
f  south  and  return  are  the  rule.  The  marked  vertical  variation  in  climate  obtaining 
i  in  Veracruz  has  facilitated  the  environmental  studies. 

:  In  the  temi^erate  sections  there  are  but  two  generations  annually,  but  there  may 

i  be  four  in  tropical  areas.  The  latitudinal  limit  of  the  movements  of  the  swarms  of 
I  voung  hoppers  in  Veracruz  is  19®  N.;  the  altitudinal,  1600  meters  above  sea  level. 
!  The  tropical  part  of  the  state  forms  the  true  center  of  the  plagues,  which  are  be- 
lieved  to  originate  in  Guatemala;  at  least  they  enter  Mexico  from  that  country 
i  either  from  the  Lake  Peten  region  or  to  the  southward  thereof.  The  author  believes 
gi  the  “Peten  zone”  to  be  of  great  importance  and  that  a  thorough  study  of  this  and 
■  similar  regions  would  do  much  to  solve  the  problem  of  locust  invasion  and  perhaps 
n  permit  the  discovery  of  effective  control  measures.  In  this  work  the  cooperation 
•  1  of  neighboring  republics  would  be  a  necessary  concomitant. 

I  It  is  apparent,  in  view  of  the  present  comprehensive  studies  of  Dr.  Hoffmann  and 
1  his  colleagues  and  those  recently  made  in  the  Argentine  and  Bolivia,  that  the  funda- 
1  mental  data  for  a  complete  understanding  of  the  migratory  locust  problem  in  Cen- 

Jtral  and  South  .America  may  soon  be  available  and  give  hope  of  the  practical  solu¬ 
tion  of  this  long-standing  and  important  problem. 

\V.  R.  Walton 


(SOUTH  AMERICA 

The  Rains  and  Floods  of  La  Libertad,  Peru,  in  1925.  Reference  has  been  made  in 
'  preceding  numbers  of  the  Geographical  Review  to  the  abnormal  rains  and  resulting 
damage  on  the  Peruvian  coast  in  1925,  and  one  phase  of  destruction  is  illustrated  in 
this  number  by  Major  Holstein  who  writes  of  the  ancient  ruins  of  Chan-Chan  near 
1  Trujillo.  A  fuller  discussion  of  the  effects  of  rains  and  floods  in  the  department  La 
Libertad,  of  which  Trujillo  is  capital,  is  given  by  Seftor  Jorge  M.  Zegarra,  chief  of 
the  Technical  Commission  of  Irrigation  (I.as  Iluvias  y  avenidas  extraordinarias  del 
1  verano  de  1925  y  su  influencia  sobre  la  agricultura  del  departamento  de  La  Libertad, 
I  Lima,  1926). 

Normally  the  rains  of  the  north  Peruvian  coast  are  limited  to  a  few  showers  of 

i  short  duration  generally  falling  during  the  summer  months,  January-April.  Thus 
the  average  annual  rainfall  of  Trujillo  for  1918-1924  (Hacienda  Herederos,  a  short 
distance  east  of  the  city)  is  given  as  4  millimeters;  for  a  station  in  the  lower  Chicama 
valley  22  millimeters  is  the  average  for  a  five-year  period.  In  the  Sierra  rains  are 
4  heavier,  and  the  annual  floods  in  the  streams  provide  water  for  irrigation  (see  Fig.  4, 
I  P-  39)-  The  upper  Chicama  basin  is  credited  with  a  yearly  rainfall  of  about  600 
I  millimeters.  In  the  summer  of  1925  Trujillo  had  some  400  millimeters;  a  station  in 
1  the  up;)er  Chicama  valley  1400  millimeters.  The  most  serious  damage  was  done  by 
the  floods.  The  four  major  streams  of  the  department,  the  Jequetepeque,  Chicama, 
j  .Moche,  and  Virti,  have  average  maximum  discharges  of  200-250,  350,  150,  and  75 
i  cubic  meters  a  second  respectively.  .Ml  gauging  stations  were  swept  away  by  the 
I  floods  of  1925,  but  estimates  place  the  discharges  of  these  four  streams  at  480,  1200, 
j  (too,  and  800  cubic  meters  a  second  respectively.  The  coastal  quebradas  normally 
dry  carried  much  water;  the  Rio  Seco  of  Huanchaco,  for  instance,  emptying  directly 
j  into  the  sea,  was  discharging  at  the  rate  of  3(K)  cubic  meters  a  second  on  March  24. 

[  The  town  of  Chicama  was  practically  destroyed;  Viru  was  partially  destroyed 
j  and  communications  seriously  disrupted.  Thanks  to  early  preventive  measures 
Trujillo  escaped  the  menace  of  the  Moche.  The  most  important  question  for  the 
inhabitants  of  the  region,  however,  was  the  effect  on  agriculture.  The  Department 
has  some  45,000  hectares  (over  110,000  acres)  under  cultivation  in  the  four  valleys; 


152 


THE  GEOGRAPHICAL  REVIEW 


over  half  the  total  in  the  Chicama  valley,  nearly  one-third  in  Jequetepeque.  Tbf 
sugar  and  rice  crops  of  Chicama  are  valued  at  over  2,500,000  Peruvian  pounds,  tht 
rice  and  cotton  of  Jequetepieque  at  nearly  500,000  Peruvian  pounds.  The  floods 
broke  down  irrigation  channels  and  covered  fields  with  sand  and  gravel.  The  sucrow 
content  of  the  sugar  cane  is  also  said  to  have  been  unfavorably  affected.  On  tht 
other  hand  the  land  benefited  by  the  exceptional  watering.  Two  sugar  estates  hav? 
already  reported  larger  yield;  and  in  particular  great  benefit,  which  will  redress  tht 
losses  from  the  drought  of  1923-1924,  is  expected  for  subsequent  rice  crops  in  Jequet^ 
peque.  Sefior  Zegarra  thinks  the  balance  is  favorable  to  agriculture. 

A  Remarkable  Population  Forecast  in  the  Argentine.  In  1872  Diego  G.  de  U 
F uente,  reporting  the  results  of  the  First  Argentine  census,  that  of  1869,  estimated  tht 
population  of  the  Republic  for  the  ensuing  fifty  years  with  an  accurac>’  as  astonishing 
as  the  wildness  of  our  own  census  estimates. 

He  had  gathered  up  all  the  earlier  estimaUs  of  Argentine  population,  the  values  for 
the  years  1809  decennially  to  1859  being  respectively  406,  527,  634,  768,  935,  and 
1304  thousands  of  persons.  His  census  for  1869  gave  1,736,923.  He  calculated  from 

these  values  decennial  percent¬ 
ages  of  increase  of  30,  20,  21,  22, 
39,  and  33,  only  the  last  two 
being  free  of  the  incubus  of  the 
tyrant  Rosas.  Then  he  turned 
to  the  censuses  of  the  United 
States  from  1790  to  i860,  noting 
increases  of  35*02,  36.45,  33.13, 
33-49.  32  67,  35.87,  and  35.57  per 
cent,  an  average  of  34.6  per  cent. 
From  his  opinion  of  the  capacity 
of  his  countiy-  to  maintain  pop¬ 
ulation  and  from  these  two  his¬ 
tories  of  the  past  he  judged  that  the  population  of  the  republic  was  going  to  increase 
for  many  years  at  the  rate  of  36  per  cent  a  decade.  That  gave  him  for  the  dates 
1879  to  1919  respective  values  of  2464,  3444,  4778,  6591,  and  9057  thousand  persons 

As  a  matter  of  fact  the  figures  of  the  two  censuses  taken  since  his  day  fall  almost 
exactly  on  the  figures  of  his  estimates — in  1895,  3,954,911;  in  1914,  7,885,237— as  is 
seen  on  the  accompanying  diagram.  Either  he  was  lucky  or  his  method  is  a  sound 
one. 

Mark  Jefferson 

EUROPE 

Is  Britain  Overpopulated?  Among  the  findings  of  the  Royal  Commission  on  the 
Coal  Industry  (1925)  (Report,  V’ol.  i,  London,  1926)  is  one  of  great  interest  to 
students  of  population  problems.  The  conclusion  is  drawn  that  the  coal  industry 
is  overmanned  and  “is  too  large  in  size  for  the  requirements  it  has  to  fulfill" 
(p.  230).  Even  if  labor  is  transferred  from  low  grade  to  high  grade  collieries,  even 
if  wages  are  lowered  and  a  still  lower  standard  of  living  enforced,  there  remains  the 
question  as  to  whether  the  coal  business  can  continue  to  maintain  its  present  pro¬ 
portions. 

In  a  spirited  article  on  the  British  population  problem  as  a  whole.  Professor 
Thompson  draws  some  alarming  conclusions  (W.  S.  Thompson:  “Britain's  Popu¬ 
lation  Problem  as  Seen  by  an  American,”  Earn.  Journ.,  V’ol.  36,  1926,  pp.  177"*90- 
He  believes  that  the  general  falling  off  in  purchases  from  Great  Britain  since  the 
war  is  not  merely  a  post-war  episode  or  a  passing  phase  of  the  business  c>cle  but 


Republic,  shown  by  a  curve  (Primer  censo  de  la  RepUblica 
.Argentina  verihcado  en  loe  dias  15,  16,  17  de  Setiembre  de 
1869.  Buenos  Aires.  187a,  p.  xxii)  compared  with  actual 
census  values,  shown  by  crosses. 
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represents  a  new  alignment  of  the  world’s  industrial  power  in  which  Great  Britain 
will  continue  to  suffer  unless  her  industrial  population  is  in  part  turned  out  upon 
the  land.  By  an  analysis  of  the  several  parts  of  the  British  Empire  from  the  indus¬ 
trial  standpoint  he  finds  such  a  growth  of  local  or  regional  industries  as  to  threaten 
continued  tlecline  of  imports  from  the  mother  country.  Statistics  bearing  on  the 
point  are  given  from  Australia,  Canada,  and  South  Africa.  Outside  the  Empire  the 
situation  is  the  same.  Only  in  South  America  does  the  field  still  look  favorable. 

To  Russia,  Britain  exports  only  one  third  as  much  as  in  pre-war  years.  British 
exports  to  Germany  in  the  five  years  1919-1923  were  less  than  one  quarter  of  what 
they  were  in  1909-1913.  The  industrialization  of  India  and  China,  though  only 
begun  and  even  though  moderate  in  its  scope,  still  represents  a  serious  invasion. 
By  contrast,  the  exjxwts  of  the  United  States  and  of  Japan  have  vastly  increased 
with  the  increase  of  their  merchant  fleets,  and  Canada  and  Australia  have  taken  an 
independent  attitude  toward  the  development  of  their  foreign  trade.  Professor 
Thompson  does  not  see  in  the  development  of  tropical  peoples  much  relief  for  Brit¬ 
ain,  because  their  capacity  to  absorb  imports  is  very  small  and  tropical  agriculture 
as  a  whole  does  not  lend  itself  to  extensive  machine  methods  of  tilling.  He  points 
to  the  nine  per  cent  of  people  in  Britain  engaged  in  agriculture  and  believes  this  to  be 
dangerously  small  or  that  the  proportion  engaged  in  industry  and  commerce  is  dan¬ 
gerously  large.  He  concludes  with  a  special  warning  to  the  United  States  to  learn 
from  the  present  plight  of  Britain  and  study  the  means  of  avoiding  it  by  promoting 
agriculture  as  the  basic  condition  of  a  balanced  national  life. 


A  New  Rainfall  Map  of  the  Iberian  Peninsula.  A  detailed  map  of  precipitation 
in  the  Iberian  Peninsula  for  the  five  years  1916  to  1920  has  been  prepared  by  Senor 
Pedro  M.  Gonzalez  Quijano  (La  Iluvia  en  la  Peninsula  Iberica  durante  el  quinquenio 
de  1916-20,  Rev.  de  Obras  Publicas,  No.  2428,  May,  1925).  There  are  961  stations 
of  reference,  all  with  more  than  a  year  of  record,  while  376  have  the  five  years  com¬ 
plete,  except  |>erhaps  for  a  month  or  two.  Short-period  series  have  been  reduced  to 
the  mean  by  multiplying  by  a  factor  obtained  from  a  group  of  stations  near,  on  the 
assumption  of  proportionate  rainfall.  Some  stations  whose  values  came  out  dis- 
lordant  when  thus  reduced  have  been  rejected. 

.\n  interesting  key  map  shows  the  distribution  of  stations  by  the  drawing  of 
circles  of  ten-kilometers  radius  around  each.  It  would  have  been  well,  in  addition, 
to  have  put  a  distinct  dot  at  each  t^oint  of  observation.  The  striking  feature  of  the 
<listribution  is  the  paucity  of  Portuguese  measurements.  The  east  and  south  of 
-Spain  seem  fairly  well  provided  with  stations,  as  if  people  took  most  interest  in 
rainfall  where  they  lacked  it,  for  that  part  of  the  peninsula  is  distinctly  semi-arid. 

The  defect  of  the  map  is  the  shortness  of  the  record  on  which  it  is  based:  the  five 
years  might,  of  course,  fall  in  a  wet  period  or  a  dry  period.  To  check  up  on  this, 
ljuijano  has  listed  the  normal  values  of  annual  rainfall  for  36  older  stations  alongside 
the  means  for  this  pentad,  with  the  quite  astonishing  result  that  exactly  half  the 
stations  have  "normal”  means  larger  than  the  pentad  means,  the  other  half  smaller! 
More  than  that,  the  mean  of  the  pentad  values  is  in  round  numbers  613  millimeters, 
of  the  “normal”  values  618.  Individual  values,  it  is  true,  have  differences  that  seem 
more  credible;  Caceres,  468  pentad,  751  normal;  Murcia,  280  and  537;  Orense,  916 
and  700;  Santiago,  1438  and  1655;  and  Santander,  1189  and  839.  Quijano  draws 
from  this  comparison  what  he  is  careful  to  call  the  "simple  impression”  that  the 
decade  was  a  rather  dry  one. 

Isohyetals  are  drawn  for  every  too  millimeters.  We  reproduce  in  Figure  1  the 
lines  for  500,  1000,  and  2000,  giving  side  by  side  the  same  lines  from  Reger’s  map  of 
'903,  "Regenkarte  von  Europa”  {PeUrmanns  Mitt.,  Vol.  49,  1903).  It  ought  to  be 
noted  that  the  values  Quijano  gives  in  his  table  of  comparisons  for  the  36  points 
do  not  agree  very  well  with  his  isohyetal  lines:  there  are  several  instances  of  dis- 
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Fig.  I — A  new  rainfall  map  of  the  Iberian  Peninsula  compared  with  an  earlier  interpretation.  Sale 
of  maps  approximately  i :  23,500,000. 


crepancies  of  50  millimeters  or  more.  The  differences  do  not  appear  to  result  from 
misregister  of  the  red  isohyetal  lines  on  the  black  base,  for  they  all  come  nicely  to 
the  coast.  Apparently  the  lines  are  drawn  without  the  precision  that  should  ac¬ 
company  so  minute  a  grading  of  rainfall  values. 

In  general  the  new  map  gives  Spain  and  Portugal  more  rain  than  appeared  00 
Reger’s  map.  Quijano  thinks  the  whole  peninsula  has  an  average  of  680  to  700 
millimeters:  Spain  alone  would  have  649  and  Portugal  837 — a  little  more  than 
.Angot  estimates  for  France  on  more  complete  data.  But  the  form  of  the  distri¬ 
bution  is  little  changed,  hea\'y'  rains  in  the  north  and  northwest,  a  belt  of  500-niilli- 
meter  rain  across  the  peninsula  from  southwest  to  northeast,  with  pockets  of  scanty 
rainfall  on  either  side.  The  northern  pocket  of  lighter  rainfall  on  Reger’s  mao  was 
an  interior  area,  mostly  to  the  northwest  of  Madrid.  Now  this  is  extended  almost 
across  the  peninsula  to  Tarragona.  The  southern  area  of  drought  formerly  was 
represented  as  reaching  to  the  Mediterranean  almost  from  Malaga  to  Barcelona, 
with  a  slight  interruption  along  the  eastern  end  of  the  Sierra  Morena.  It  is  now 
interrupted  in  a  number  of  places,  and  the  mountains  of  the  south  show  four  areas 
with  over  a  meter  of  rain.  As  is  always  the  case  with  increasing  data  the  isohyetals 
have  become  much  more  intricate  in  their  pattern  than  we  were  wont  to  draw  them. 
But  a  five-year  period  is  very  short. 

Mark  Jefferson 


AFRICA 

Changes  in  Eg]rptian  Agriculture.  The  national  revenue  of  Egypt  is  estimated 
at  ££300,000,000  a  year.  About  half  this  sum  is  derived  from  landed  property, 
of  which  over  two-thirds  is  from  crops.  The  proverbial  fertility  of  her  soil  is  still 
the  chief  asset  of  the  country.  It  has  been  maintained  through  centuries  by  the 
nice  adjustment  of  cultivation  to  physical  conditions.  But  of  recent  years  methods 
have  changed:  what  of  the  ancient  fertility?  Some  crops  have  shown  a  decline  in 
yield  in  the  last  two  decades.  The  problem  is  discussed  by  \’ictor  M.  Mosseri, 
technical  adviser  to  the  Royal  Agricultural  Society  of  Egypt,  in  the  Compte  Rendu 
of  the  International  Geographical  Congress,  held  at  Cairo,  1925  (La  fertilite  de 
r£gypte,  Vol.  4,  pp.  135-168).  An  English  summary  appears  in  the  International 
Review  of  the  Science  and  Practice  of  Agriculture,  january-March,  1926),  In  earlier 
studies  M.  Mosseri  had  demonstrated  that  one  of  the  chief  factors  in  the  renewal 
of  the  Egyptian  soil  w’as  the  annual  periorl  of  fallowing,  the  charaqi,  from  May  to 
September.  During  the  hot,  dry  summer  soil  temperatures  of  55’’-70®  C.  are  ex- 
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perienced.  The  tenuous  soil,  with  its  high  percentage  of  colloidal  clay,  shrinks  and 
cracks.  Cracks,  in  fact,  may  occupy  as  much  as  35  per  cent  of  the  surface.  Among 
the  beneficial  results  of  the  cracking  process  are  a  sterilization  of  the  soil  from  weeds 
and  parasites,  removal  of  excess  salts,  aeration,  increased  permeability  and  porosity — 
in  other  words,  the  effect  secured  by  careful  cultivation.  After  the  charaqi  the 
basins  formerly  were  inundated  from  the  Nile  flood  waters  and  later  sown  to  winter 
crops. 

Todav  perennial  irrigation  has  replaced  the  old  basin  system  over  four-fifths  of 
the  cultivated  area.  Summer  crops  can  now  be  gfrown.  A  new  biennial  rotation 


Fic.  I — Map  showing  the  high  density  of  population  in  the  Nile  Delta,  reproduced  by  permission 
from  the  map  by  V.  M.  Moss^ri  in  the  AnnaUs  de  CfographU,  Vol.  as,  193b,  p.  167 
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has  sprung  up  in  which  the  charaqi  period  has  been  greatly  curtailed,  in  particular 
by  what  M.  Mosseri  calls  the  “excessive  expansion  of  cotton  growing." 

The  recent  changes  in  the  agricultural  economy  of  the  country  are  discussed  by 
M.  Demangeon  in  the  Annates  de  Grographie  for  March,  1926.  By  the  side  of  the 
traditional  harvests  are  vast  acreages  of  other  crops — bersim,  cotton,  maize.  Bersim 
(.\lexandrine  clover),  a  forage  and  fertilizing  plant,  has  assumed  great  importance. 
It  occupies  more  than  a  fifth  of  the  cultivated  area,  as  much  as  cotton,  more  than 
wheat,  a  little  less  than  maize.  Sugar  cane  occupies  less  than  one  per  cent  of  the 
area;  but  the  conditions  under  which  it  has  been  established,  the  modern  equipment 
and  processes  used,  present  an  interesting  contrast  with  the  primitive  agriculture 
existing  side  by  side. 

The  new  crops,  entailing  more  work,  more  implements,  the  use  of  commercial 
fertilizer,  new  needs  of  water,  raise  the  question  of  the  laborer:  has  the  fellah  too 
changed?  Not  as  much  as  one  might  imagine,  says  M,  Demangeon,  and  the  prime 
reason  lies  in  the  very  great  density  of  population.  The  fellahin  cling  to  the  soil: 
the  majority  now  are  peasant  proprietors,  and  the  land  tends  towards  minute  sub¬ 
division.  In  1896  there  were  767,000  landed  proprietors,  whose  holdings  averaged 
6  feddans  (a  feddan  is  a  little  more  than  an  acre);  in  1924  there  were  1,972,365  pro* 
prietors,  whose  holdings  averaged  2.9  feddans. 
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One  change  in  the  conditions  of  rural  life  to  which  M.  Elemangeon  calls  special 
attention  is  the  movement  from  the  crowded  village  agglomeration  to  the  isolated 
farm,  etbeh,  a  movement  encouraged  by  the  new  methods  of  agriculture  and  similar 
to  the  movements  towards  dispersion  in  various  agricultural  lands  of  western  Europe 

ASIA 

The  Bakhtiari  Tribes  of  Southern  Persia.  The  interesting  mountain  tribes  of  south 
em  Persia,  the  Bakhtiaris,  formed  the  subject  of  a  recent  lecture  by  Sir  Arnold  T 
Wilson  {Journ.  Central  Asian  Soc.,  Vol.  13, 1926,  pp.  205-225),  The  lecture  wasillus 
trated  by  the  remarkable  film  “Grass”  which  Fellows  of  the  American  Geograph¬ 
ical  Society  will  recall  was  shown  by  Mr.  Merian  Cooper  at  the  Society’s  meeting  io 
January,  1925  (see  also  Mr.  Cooper’s  book  “Grass,”  New  York  and  London. 

1925)- 

Many  theories  as  to  the  origin  of  the  Bakhtiaris  have  been  formulated.  Recent 
research  into  tribal  legend  and  tradition  suggests  that  under  this  collective  nanx 
are  grouped  refugee  tribes  from  a  half  dozen  races  now  absorbed  into  the  original 
Iranian  stock.  Today  two  main  divisions  of  the  tribes  are  recognized,  the  Haft  Lang 
and  Chahar  Lang.  The  majority  of  the  Haft  Lang  are  nomadic  and  in  the  course  of 
their  seasonal  migrations  cover  all  the  central  part  of  the  tribal  territory,  wintering 
in  the  low  hills  and  valleys  fronting  the  plains  of  Arabistan,  summering  in  the  lofn 
central  ranges  and  hill  plains  on  the  border  of  the  central  Iranian  plateau.  They 
also  practice  agriculture  to  some  extent.  Many  tribes  raise  two  crops  of  grain 
during  the  year.  On  the  uplands  the  grain  is  sown  in  the  autumn  and  reaped  in  the 
succeeding  summer.  In  the  lowlands  the  winter  planting  is  harvested  by  members 
of  the  tribes  left  behind  at  the  spring  exodus — an  inverse,  one  might  say,  of  the 
practice  in  transhumance. 

The  Chahar  Lang,  now  numerically  inferior,  occupy  the  southeastern  part  of 
the  tribal  territory  where  they  are  more  or  less  sedentary  and  the  northern  and 
western  frontiers  where  they  are  nomadic. 

On  the  Palisade  in  Manchuria.  While  most  of  the  contributions  that  have  so 
far  appeared  in  the  Japanese  Journal  of  Geology  and  Geography  (National  Research 
Council  of  Japan)  are  geological,  note  may  be  made  of  a  paper  under  the  above  title 
by  Professor  Hiroshi  Satd  of  the  Tokyo  University  of  Commerce  (V’ol.  3,  1924,  No. 
3-4,  pp.  167-178).  The  Palisade  is  an  extension  of  that  most  famous  artificial 
boundary,  the  Cireat  Wall  of  China  (see  map  in  F.  G.  Clapp:  Along  and  .Across  the 
Great  Wall  of  China,  Geogr.  Rev.,  V^ol.  9,  1920,  pp.  221-249).  From  better-preserved 
lX)rtions  of  the  western  section  some  idea  may  be  gained  of  the  construction,  which 
w’as  apparently  a  dike  topp)ed  by  a  stockade  of  willows  and  moated  on  the  outer 
side.  It  was  built  in  the  seventeenth  century  as  a  defense  and  a  protection  for  colo¬ 
nists  in  the  extreme  northeastern  part  of  the  Manchu  domain.  The  western  section 
of  the  Palisade,  500  miles  in  length,  starts  at  the  Great  Wall  15  miles  north  of  Shan- 
haikwan  and  runs  northeast  terminating  beyond  the  Sungari  River  north  of  Kinn 
The  eastern  branch,  260  miles  in  length,  starts  northeast  of  Kaiyiian,  runs  southeast 
along  the  divide  between  the  Liao  and  Sungari,  then  southwest  along  the  western 
edge  of  the  Yalu  basin.  The  purpose  of  this  branch  was  to  demarcate  the  Imperial 
hunting  grounds.  In  addition  to  the  Palisade  we  have  here  on  the  right  bank  of  the 
Yalu  one  of  the  classic  examples  of  the  waste-land  frontier.  In  1627,  nearly  6000 
scjuare  miles  were  set  aside  as  a  “no  man’s  land”  in  which  settlement  was  prohibited 
until  as  late  as  1867,  when  it  was  opened  by  the  Peking  government  to  settlers  from 
Shantung. 

Today  little  survives  of  either  feature.  Of  the  eastern  branch  of  the  Palisade  there 
is  scarcely  a  vestige  save  some  old  village  names.  One  souvenir  remains,  however. 
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Pio.  I — The  midnight  sun  at  Selawik,  Alaska,  in  June,  at  ao-minute  intervals.  Photograph  by  Mr. 
Sylvester  Chance. 

Fo*.  i — The  midday  sun  at  Noorvik,  .\laska,  December  21,  at  is-minute  intervals.  Photograph  by 
Miss  .Mice  Kiner. 


Refraction  and  Daylight  in  the  Arctic.  The  accompanying  photographs  give  a 
striking  demonstration  of  the  fact  that  it  cannot  be  true,  even  in  an  approximate 
sense,  that  we  have  six  months  day  and  six  months  night  at  the  North  Pole.  The 
photograph,  F  igure  1,  is  taken  at  Selaw'ik,  Alaska,  near  Kotzebue  Sound  and  exactly 
on  the  .Arctic  Circle.  It  is  taken  practically  from  sea  level,  but  the  sun  is  obscured  by 
a  range  of  hills,  the  Kobuk  Mountains,  about  3000  feet  high.  The  photograph 
shows  plainly  enough  that  the  hills  are  higher  than  would  correspond  to  a  full 
diameter  of  the  sun,  and  they  make,  therefore,  a  demonstration  of  what  we  know 
from  theoiA',  that  refraction  keeps  the  sun  almost  a  degree  above  the  horizon  at 
midnight  in  summer  and  more  than  a  degree  above  the  horizon  at  midday  ia  winter. 

The  photograph.  Figure  2,  is  of  the  midday  sun,  taken  on  December  21,  1923,  at 
Noor\ik  some  fifteen  miles  north  of  Lake  Selawik.  Y  Stefansson 
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in  some  of  the  towns  of  the  region,  which  had  their  origin  as  boundary  markets. 
Such  is  Changchun,  west  of  Kirin.  Thither  comes  a  great  part  of  the  staples  of 
Kirin  and  .Amur  provinces.  From  autumn  to  spring  Mongolian  products  arrive  by 
camel  train,  and  fairs  for  grains  and  animals  are  held  several  times  a  year.  Chang¬ 
chun  now  has  imiwrtant  rail  connections  and  has  grown  rapidly  of  late  years.  Like 
other  towns  of  the  region  it  has  almost  entirely  lost  its  former  Mongolian  character. 
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THE  OCEANS 

The  German  Atlantic  Expedition.  The  South  Atlantic  and  neighborinR  .\ntarctic 
was  the  field  chosen  for  the  first  important  German  oceanographic  expedition  sm« 
the  war.  Under  the  scientific  leadership  of  Dr.  Alfred  Merz  of  the  Oceanographic 
Institute  of  the  University  of  Berlin,  the  Meteor — a  converted  man-of-a-ar— Idt 
Wilhelmshaven  April  i6,  1925,  with  a  complement  of  experienced  oceanographer; 
aboard,  the  plan  calling  for  approximately  two  years  of  intensive  oceanographic 
investigations. 

The  program  of  the  expedition  is  outlined  by  Dr.  Merz  in  a  paper  entitled  “Die 
Deutsche  Atlantische  Expedition  auf  dem  Vermessungs-  und  Forschungsschif 
‘Meteor’.”  {Sitzungsber.  Preuss.  Akad.  der  HVjj.,  Phys.-Matk.  Klasse,  1925,  pp^ 
562-586).  The  principal  question  to  be  studied  is  the  circulation  of  the  water, 
both  horizontal  and  vertical.  This  problem  will  be  attacked  directly  and  indirectly- 
directly  by  measuring  the  current  at  definite  points  in  the  ocean  and  indirectly  In- 
the  application  of  the  theoretical  dynamic  principles  of  Mohn  and  Bjerknes  to  the 
distribution  of  density  and  temperature.  All  factors  entering  into  this  question  an 
to  be  studied  quantitatively — density,  temperature,  bottom  relief,  rainfall,  e^-apena- 
tion,  and  related  chemical,  physical,  and  geological  features.  For  this  purpose  the 
expedition  is  fitted  out  with  a  full  complement  ot  modern  oceanographic  apparatus 
including  four  different  types  of  echo  or  sonic  sounding  apparatus. 

In  his  paper  Dr.  Merz  discusses  the  present  state  of  knowledge  of  the  oceanographv 
of  the  South  Atlantic,  directing  attention  to  the  fact  that  this  knowledge  is  almoet 
wholly  of  a  qualitative  nature.  It  is  the  aim  of  this  expedition  to  derive  quantitatnt 
data  of  a  precise  nature.  To  carry  out  the  program  outlined,  fourteen  cross  sections 
or  profiles  between  Africa  and  South  America  are  planned  with  a  number  of  stations 
across  each  of  these  profiles. 

E^rly  in  J  une  the  systematic  observations  on  the  first  of  these  profiles  was  begun, 
but  after  five  stations  had  been  occupied  the  work  was  interrupted  by  the  illness  of 
Dr.  Merz.  He  was  taken  to  Buenos  Aires,  and  here  on  .August  16,  1925,  he  died. 
The  leadership  of  the  expedition  now  devolved  on  Captain  F.  Spiess,  Commander 
of  the  Meteor,  and  the  work  continued  in  accordance  with  the  original  program. 

The  first  report  on  the  progress  of  the  work  is  given  in  two  groups  of  eight  papers 
each  in  the  Zeitschrift  der  Gesellschaft  fur  Erdkunde  zu  Berlin  (1926,  pp.  1-77  and 
209-274).  These  comprise  preliminary  reports  on  the  results  of  the  first  three  pro¬ 
files  and  of  the  fourth  and  fifth  profiles  resjiectively,  and  consist  of  the  report  of  the 
leader  and  reports  on  the  oceanographic,  biologic,  geologic,  acoustic,  chemical,  and 
meteorological  investigations. 

H.  .A.  Marme* 

WORLD  AS  A  WHOLE  AND  LARGER  PARTS 

Government  Intervention  in  the  Export  Trade  of  New  Zealand  and  South  Afrka. 
New  Zealand  is  aptly  characterized  as  an  ‘‘outlying  farm  or  supply  station  forth* 
Mother  Country.”  In  1925  her  export  trade  amounted  to  £55,200,000  the  bulk  of 
which  represented  pastoral  products,  chiefly  wool,  butter  and  cheese,  and  froiw 
meat.  The  total  foreign  trade  for  that  year  was  £107,700,000.  The  per  capita 
trade,  like  that  of  Great  Britain,  is  abnormally  large.  With  her  prosperity  singularly 
dependent  on  her  exports  New  Zealand  suffers  the  handicap  of  extreme  remoteness- 
Her  chief  customer.  Great  Britain — taking  80  per  cent  of  exports  in  1924,  is  at  the 
maximum  distance.  New  Zealand  has  no  shipping  lines  of  her  own,  and  there  are 
particular. difficulties  in  adapting  to  market  fluctuations  the  primary  production  m 
which  she  is  engaged.  In  the  period  of  depression  following  the  post-war  boom  sb* 
resorted  to  state  intervention.  The  Meat  Export  Control  Act  was  passed  in  19^2; 
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dain-  prwluce  and  the  minor  fruit,  honey,  and  kauri-gum  industries  followed  suit. 
Shipment,  freight,  grading,  insurance,  and  handling  of  the  commodities  are  regulated, 
and  the  Dairy  Board  is  assuming  control  of  the  selling  end.  The  Meat  and  Dairy 
Export  Control  Boards  between  them  govern  nearly  95  per  cent  of  the  export  trade 
{The  Round  Table,  No.  64,  1926,  pp.  877-888). 

Fruit  export  from  South  Africa  is  a  new  trade  developed  in  a  generation  in  a  com¬ 
paratively  new  country.  Climatically  the  African  subcontinent  is  admirably  suited 
to  the  growth  of  fruit  in  great  variety;  no  less  than  25  different  kinds  are  now  pro¬ 
duced  on  a  commercial  scale.  Home  consumption  is  large,  especially  on  the  mining 
fields:  and,  with  the  exception  of  sugar,  no  exports  in  the  last  ten  to  fifteen  years 
show  relatively  a  growth  anywhere  near  comp>arable.  In  1923  fresh  and  dried  fruit 
exports  amounted  to  over  three-quarters  of  a  million  sterling. 

Fruits  are  classed  as  deciduous,  chiefly  pears,  grapes,  peaches,  and  plums,  for  which 
the  season  is  from  December-January  to  April-May  and  citrus,  chiefly  oranges,  for 
which  the  season  is  May-June  to  September-October.  In  1922-1923  over  a  million 
cases  of  deciduous  fruits  and  900,000  cases  of  citrus  fruits  were  shipped  from  the 
Union.  The  methods  of  marketing  this  highly  perishable  product  bear  some  resem¬ 
blance  to  the  cooperative  measures  adopted  in  California  and  Florida,  but  there  are 
fundamental  differences  in  the  problem.  The  American  commodity  is  mainly  sent  by 
rail  from  compact  growing  areas:  the  South  African  commodity  is  collected  from  a 
subcontinent  into  four  outlets  to  be  shipped  thousands  of  miles  by  water.  Govern¬ 
ment  intervention  was  early  sought:  the  first  act  of  control  being  passed  in  1914.  In 
1921  the  Fruit-Growers’  Cooperative  Exchange  W2is  incorporated.  By  the  Fruit 
Export  Control  Act  of  1925  the  export  of  fruit  from  the  Union  can  be  effected  only 
through  the  Fruit  Growers’  Exchange,  except  for  consumption  in  Rhodesia,  the 
Protectorates,  and  the  Belgian  Congo.  An  amendment  restricts  shipment  through 
Lorenzo  Marques  via  Komatipxort  (Transvaal).  Internal  arrangements  in  the 
industiy  are  now  said  to  be  in  a  satisfactory  state;  the  outstanding  problem  is  the 
provision  of  shipping  accommcxlation  for  the  anticip>ated  export  of  six  million  cases 
of  citrus  fruit  by  1930  (The  Round  Table,  No.  62,  1926,  pp.  417-426). 

Geodesy  and  Cartography  in  Soviet  Russia.  The  U.  S.  Coast  and  Geodetic  Sur¬ 
vey  has  received  a  communication  from  Dr.  Jules  Schokalsky,  President  of  the  Rus¬ 
sian  Geographical  Society,  telling  of  the  first  Conference  of  Geodesy,  Topography, 
and  Cartography  of  the  Union  of  Soviet  Socialist  Republics,  of  which  he  also  was 
president.  The  conference  was  held  in  Moscow  in  April,  1926. 

The  immediate  result  of  the  Moscow  conference  was  the  adoption  of  a  set  of  resolu¬ 
tions  in  regard  to  the  various  surv’eying  and  mapping  problems  of  the  country,  and 
It  is  ho|)ed  that  there  will  follow  the  collection  of  accurate  geodetic  data,  which  in 
turn  will  be  followed  by  scientific  investigations,  especially  in  regard  to  deflections 
of  the  vertical  and  values  of  gravity.  It  may  be  interesting  to  note  that  there  has 
been  great  activity  in  Russia  in  recent  years  in  connection  with  magnetic  surveys, 
for  it  has  been  found  that  the  magnetic  needle  can  be  used  in  searching  for  buried 
minerals  having  magnetic  propjerties.  A  summary  of  the  more  outstanding  features 
of  the  resolutions  is  given  below. 

It  was  decided  that  the  existing  scheme  of  triangulation  is  sufficiently  precise  to 
determine  the  elements  of  the  terrestrial  spheroid  provided  additional  bases  are 
measured  and  additional  rounds  of  angles  are  taken  on  signals  which  are  excessively 
high.  The  Bessel  spheroid  has  already  been  used  on  much  of  the  computation  work 
and  has  been  retained  for  the  immediate  future  instead  of  the  Hayford  spheroid 
adopted  as  standard  at  the  Madrid  meeting  of  the  International  Union  of  Geodesy 
and  Cieophysics  in  1924.  It  is  intended  to  connect  up  the  existing  independent  trian¬ 
gulations,  espiecial  attention  being  given  to  that  along  the  41st  meridian  in  view  of  its 
great  length  and  consequent  importance  as  a  factor  in  the  determination  of  the  sphe- 
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roid.  To  secure  connection  between  Russian  and  foreign  geodetic  ofierations  a 
scheme  involving  the  cooperation  of  the  Prussian  Geodetic  Institute  was  suggested 

Connections  by  precise  leveling  between  the  White,  Black,  and  Baltic  seas  and  the  ! 
Pacific  Ocean  are  to  be  completed.  The  zero  of  the  Cronstadt  gauge  tsill  continue 
to  be  taken  as  the  initial  datum  point  for  heights  throughout  the  country.  It  h 
proposed  to  construct  two  fundamental  bench  marks  near  Cronstadt  on  stable  geolog. 
ical  formations  and  to  redetermine  at  fixed  intervals  their  relation  to  the  Cronstadt 
zero. 

An  urgent  need  is  determination  of  the  difference  in  longitude  between  Greensich 
and  Pulkovo.  All  available  data  will  be  examined  to  arrive  at  the  most  probabk 
value.  A  longitude  bureau  attached  to  the  Pulkovo  observatory  is  proposed  to  work 
in  close  cooperation  with  the  geodetic  committee,  collecting  data  and  determining 
the  differences  of  longitude  between  strategic  points  in  the  first-order  triangulation 
l>oth  from  the  results  of  the  trigonometrical  operations  and  by  absolute  methods 
involving  the  use  of  wireless  time  signals.  In  connection  with  these  latter,  correc¬ 
tions  for  the  time  signals  sent  out  by  Pulkovo  would  be  published. 

It  was  resolved  that  the  National  Commissariats  of  Agriculture  of  the  variou> 
republics  in  Soviet  Russia  should  undertake  their  own  local  cadastral  operations 
and  develop  detailed  triangulation  but  that,  in  order  that  this  work  might  be  ac¬ 
complished  with  sufficient  precision,  secondary  triangulation  and  leveling  should 
Ije  undertaken  by  the  state,  thereby  controlling  all  topographic  work  by  geodetic 
operations.  Emphasis  was  laid  on  the  value  of  phototopography  and  aerial  topog¬ 
raphy  undertaken  in  conjunction  with  other  surveying  operations,  and  the  need 
for  instrumental  research  in  this  connection  and  for  the  manufacture  in  Russia  of 
photographic  supplies  was  stressed. 

In  considering  the  question  of  the  standardization  of  map  scales,  it  was  decided 
to  use  in  the  future  only  scales  suitable  for  use  with  the  metric  system.  Those  chosen 
were  1:5,000;  i:io,(xx);  1:25,000;  1:50,000;  1:100,000;  1:200,000;  1:500,000; 
and  1:  1,000,000.  Old  maps  on  other  scales  should  be  kept  up  to  date  until  re¬ 
placed  by  the  new  ones.  How'ever,  this  standardization  should  not  apply  to  hydro- 
graphic  charts. 

Participation  by  the  Soviet  in  the  International  Millionth  Map  w'as  recommended. 
The  working  out  of  a  system  of  transliterating  Russian  geographic  names  into  the 
Roman  alphabet  is  being  entrusted  to  the  Russian  Geographical  Society. 

The  need  for  hypsometric  maps  on  small  scales  and  for  magnetic  charts  wa.<s  em¬ 
phasized,  as  also  the  construction  in  Russia  of  geodetic  and  geophysical  apparatus 
Finally,  it  was  resolved  that  the  special  map  requirements  of  the  geologist,  the  geo¬ 
morphologist,  and  the  geographer  must  be  considered  in  formulating  all  surve>int 
instructions. 

PHYSICAL  GEOGRAPHY 

The  Prediction  of  Tidal  Waves.  The  so-called  “tidal  wave”  which  at  times 
devastates  coastal  regions  is  in  no  way  related  to  the  tides.  Occasionally  it  is  the 
result  of  a  severe  storm,  but  generally  it  is  brought  about  by  seaquakes.  In  spite  of 
its  being  a  misnomer,  the  appellation  has  become  firmly  established  and  is  morr 
readily  understood  than  the  technically  correct  designation  of  seismic  sea  wa« 
Because  of  the  suddenness  with  which  it  overwhelms  the  coast,  the  possibility  of 
predicting  the  occurrence  of  a  tidal  wave  is  of  great  importance  even  if  such  prdtc- 
tion  can  be  made  only  a  few  hours  in  advance  of  its  occurrence. 

Seismic  disturbances  are  transmitted  more  rapidly  through  the  solid  earth  thao 
through  the  waters  of  the  sea.  For  regions  subject  to  tidal  waves,  therefore,  the 
preliminary  seismic  waves  recorded  by  a  seismograph  serve  as  an  advance  notu* 
of  the  possible  coming  of  a  tidal  wave.  Such  a  method  of  prediction  for  Hawauan 
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waters  is  outlined  by  R.  H.  Finch  in  a  paper  entitled  ‘‘On  the  Prediction  of  Tidal 
Waves”  {Proc.  Pan-Pacific  Science  Congress,  Australia,  1923,  Vol.  2,  pp.  1366-1368, 
Melbourne).  Taking  advantage  of  the  fact  that  the  time  in  minutes  required  by  the 
first  preliminary  waves  of  a  quake  to  reach  a  given  point  through  the  earth  is  very 
nearly  the  same  as  the  time  in  hours  required  by  the  seismic  sea  wave,  a  table  has  been 
prepared  showing  the  distance  from  Hawaii  of  most  of  the  earthquake  regions  in  the 
Pacific  and  the  time  required  for  a  seismic  sea  wave  from  each  region. 

The  author  notes  that  it  is  usually  impossible  to  make  positive  predictions  of 
tidal  waves  from  the  seismograph  records  of  but  one  station,  for,  even  if  the  distance 
and  general  direction  of  the  seismic  disturbance  are  known,  the  distribution  of  land 
is  such  that  there  is  nearly  always  a  doubt  as  to  whether  the  quake  occurred  on  land 
or  under  the  sea.  It  may  be  added,  too,  that  apparently  it  is  only  the  seaquake 
accompanied  by  subsidence  of  an  area  of  the  ocean  floor  that  gives  rise  to  tidal  waves. 
But  from  the  seismogram  it  is  not  yet  possible  to  determine  when  such  subsidence 
takes  place,  and  therefore  the  seispiic  disturbances  recorded  by  a  seismograph  indi¬ 
cate  only  the  possibility  of  a  tidal  wave.  ^  Marmer 
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Scottish  National  Memorial  to  David  Livingstone.  A  movement  is  under  way 
to  establish  a  memorial  to  David  Livingstone  in  his  early  home  at  Blantyre  on  the 
Clyde  near  Glasgow.  It  is  proposed  to  purchase  his  birthplace,  to  put  it  into  repair, 
and  to  endow  it  as  a  museum  for  available  Livingstone  relics  and  for  other  exhibits 
indicating  the  vast  development  in  Africa  subsequent  to  the  great  explorer’s  dis¬ 
coveries. 

In  connection  it  is  of  interest  to  recall  President  Daly’s  intrcxiuctory  remarks  at 
the  Livingstone  Memorial  Meeting  of  the  American  Geographical  Society  held  on 
.\pril  23,  1 874.  ‘‘  The  connection  of  Dr.  Livingstone  with  the  Society  extends  almost 
to  the  period  when  he  commenced  his  career  as  an  explorer.  His  name  has  been  the 
longest  upon  our  list  of  honorary  members.  .  .  .  We  had  hoped  .  .  that 

we  would  have  had  the  opportunity,  upon  some  public  occasion,  of  expressing  to 
him  our  appreciation  and  that  of  the  American  people  of  what  he  had  done  in  extend¬ 
ing  the  boundaries  of  human  knowledge,  and  in  the  great  cause  of  humanity.  ” 

The  committee  in  charge  of  the  memorial  appeals  for  a  sum  of  £i2,0(X}.  Sub¬ 
scriptions  should  be  sent  to  the  Hon.  Treasurer,  Mr.  James  MacGregor  Hart,  at 
142  St.  \’incent  Street,  Glasgow. 
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Ocean  Studies 

James  Johnstone.  A  Study  of  the  Oceans,  viii  and  215  pp.;  maps,  diagrs.,  biblioKr. 
index.  Longmans,  Green  &  Co.,  New  York;  Edward  Arnold  Co.,  London 
1926.  9x6  inches. 

Franz  Grak  von  Larisch-Moenmcu.  Stunnsee  imd  Brandung.  x  and  186  pp.; 
maps,  diagrs.,  ills.,  bibliogr.,  index.  (Monographien  zur  Erdkunde,  No.  33;. 
Velhagen  &  Klasing,  Leipzig,  1925.  10  x  7  inches. 

G.  Clerc-Rampal.  La  mer:  La  mer  dans  la  nature,  la  mer  et  I’homme.  viii  and 
303  PP-;  maps,  diagrs.,  ills.  Librarie  Larousse,  Paris,  n.d.  13x91^  inches. 

Edward  11.  Smith.  A  Practical  Method  for  Determining  Ocean  Currents,  viand 
50  pp.;  diagrs.  U.  S.  Coast  Guard  Bull.  No.  14.  Washington,  D.  C.,  1924. 
9x6  inches. 

Gerhard  S>chott.  Geographie  des  Atlantischen  Ozeans.  2nd  edit,  xvi  and  360 
pp.;  maps,  diagrs.,  ills.,  bibliogrs.,  index.  C.  Boysen,  Hamburg,  1926.  mg 
inches. 

The  domain  of  oceanography  is  so  broad  and  covers  so  great  a  variety  of  nutten 
more  or  less  intimately  related  that  various  modes  of  approach,  groupings  of  topb 
and  methods  of  treatment  are  possible  in  ocean  studies.  Treatises  or  textboobof 
oceanography  are  obliged  to  leave  all  but  the  more  formal  content  of  the  subjea 
outside  their  ken.  As  a  consequence,  interesting  and  illuminating  collateral  matters- 
for  example  historical  background,  interplay  of  economic  and  political  motives  in 
the  advancement  of  oceanographic  exploration — are  left  outside  the  scope  of  what  is 
ordinarily  presented  as  oceanography. 

It  is  some  of  these  neglected  aspects  of  oceanography  that  Dr.  Johnstone  discusses 
in  “A  Study  of  the  Oceans.”  This  may  be  regarded  as  a  companion  volume  to  his 
“An  Introduction  to  Oceanography”  (reviewed  in  Geogr.  Rev.,  Vol.  15,  1925,  pp. 
173-174)  in  which  a  formal  introduction  to  oceanography  was  presented.  Properly 
to  orient  the  reader.  Dr.  Johnstone  devotes  the  first  chapter  of  the  present  volume 
to  a  brief  summary  of  the  geological  history  of  the  ocean,  in  which  the  various 
hypotheses  of  the  origin  of  the  earth,  age  and  |>ermanence  of  the  ocean,  the  origin  of 
the  continents  and  of  the  great  earth  features  are  discus.sed.  The  two  follosing 
chapters  deal  with  the  classical  geography  of  the  ocean  and  with  the  crossing  of  tbr 
ocean  in  their  historical  setting.  The  next  chapter  takes  up  the  circumpolar  regions, 
and  here  the  dramatic  stories  of  the  quest  for  the  Northwest  Passage  and  of  tht 
attainment  of  the  North  and  South  Poles  are  related.  This  in  turn  is  followed  by 
chapters  on  the  Atlantic,  Pacific,  and  Indian  Oceans  in  which,  in  addition  to  the 
physical  features  usually  dealt  with,  such  matters  as  human  races,  prehistonc 
civilizations,  cycles  of  civilization,  and  the  lost  Atlantis  are  discussed. 

Dr.  Johnstone  in  this  volume  draws  on  a  number  of  specialized  sciences — astron¬ 
omy,  anthropology,  geology,  history.  It  is  obvious,  therefore,  that  many  controver¬ 
sial  questions  must  be  dealt  with  in  a  summary  manner.  Despite  this  and  despite 
too,  the  wide  range  of  matters  covered,  the  volume  rarely  becomes  merely  ency¬ 
clopedic;  on  the  contrary,  it  is  very  readable,  the  various  matters  touched  on 
focusing  always  on  the  oceanic  question  under  discussion.  The  short  bibliography, 
however,  entitled  "Suggestions  for  Further  Reading”  might  well  have  inclucW 

162 


GKOGRAPHICAL  REVIEWS 


*63 

othw  than  British  publications,  especially  since  no  mention  is  made  of  the  fact  of 
such  limitation. 

In  “Sturmsee  und  Brandung"  Count  Larisch  deals  with  a  single  aspect  of  the 
ocean  the  movement  of  the  sea  in  response  to  the  play  of  wind  and  weather.  This 
is  a  subject  beset  with  many  difficult  questions  which  frequently  are  discussed  by 
means  of  mathematical  formulae.  In  the  present  volume,  however,  the  author 
sedulously  avoids  formal  mathematics,  having  in  mind  the  general  geographic  public 
rather  than  the  specialist. 

The  subject  matter  is  divided  into  three  parts,  the  first  of  which,  comprising 
about  one-third  of  the  volume,  discusses  the  relations  of  wave  to  wind  and  the  form 
of  waves.  The  second  part,  constituting  about  half  the  volume,  deals  with  the  ob- 
setA’ed  wave  movements  in  the  various  oceans  and  seas.  The  author  discusses  the 
meteorological  conditions  and  seasonal  variations  in  the  different  oceans  and  the 
response  in  the  movement  of  the  waters.  The  third  part  is  devoted  to  the  varied 
phenomena  of  the  surf  caused  by  the  breaking  of  the  waves  on  different  coasts  and 
ends  with  a  brief  discussion  of  the  work  of  the  waves.  The  appended  bibliography, 
comprising  some  thirty  titles,  lists  the  more  important  German,  English,  and  French 
publications  dealing  with  the  subject  matter. 

Count  Larisch  discusses  the  subject  of  wave  movement  from  the  viewpoint  of  the 
observer  and  always  w'ith  reference  to  its  geographic  setting.  But  he  does  more  than 
this.  He  invests  the  subject  with  the  feeling  of  the  lover  of  the  sea  and  brings  to  the 
reader  something  of  the  spirit  of  the  restless  waters  in  their  varied  moods — largely 
by  means  of  the  beautiful  illustrations  with  which  the  text  is  embellished.  One 
hundred  and  thirty-six  photographs — all,  it  is  of  interest  to  note,  the  handiwork  of 
the  author —picture  the  sea  in  play  and  in  anger  throughout  the  world. 

The  scope  of  M.  Clerc-Rampal's  “La  mer”  is  defined  by  its  subtitle,  the  book 
being  divided  into  two  very  nearly  equal  parts,  the  first  dealing  witn  “The  Sea  in 
Nature”  and  the  second  with  “Sea  and  Man.  “  Under  the  first  heading  the  author 
begins  at  the  very  beginning  of  things  and  takes  up  in  turn  the  generally  discussed 
topics  of  the  geography  of  the  sea,  the  physical  and  chemical  composition  of  its 
waters,  its  movements,  oceanic  life,  ending  with  descriptions  of  the  Museum  of 
Oceanography  at  Monaco,  the  Oceanographic  Institute  at  Paris,  and  several  marine 
biological  laboratories.  In  the  second  part,  the  author  deals  with  the  means  employed 
in  mastering  the  sea.  Here  are  sections  describing  the  development  of  the  boat 
from  the  Egyptian  galley  to  the  modern  leviathan  and  man-of-war,  the  sea  fisheries 
with  their  varied  activities,  yachting,  navigation,  ports,  and  canals. 

Obviously  the  volume  is  conceived  on  somewhat  encyclopedic  lines;  and  the  topics 
throughout  are  handled  descriptively.  The  various  matters,  however,  are  discussed 
i  without  undue  detail, and  the  interest  is  enhanced  by  a  wealth  of  illustrations — nearly 
i  one  thousand  photographs,  diagrams,  and  maps  being  included  in  the  volume.  One 
1  feature,  however,  cannot  be  commended.  While  no  date  of  publication  appears, 

■  there  are  references  within  the  volume  to  dates  as  late  as  1923,  leading  one  to  infer 
that  the  subject  matter  is  treated  in  the  light  of  knowledge  at  that  time.  But,  as 
a  matter  of  fact,  this  volume  is  in  all  essential  resjaects  exactly  the  same  as  the  previous 
edition  which,  also  without  date  of  publication,  appeared  in  1913.  The  only  differ¬ 
ences  are  that  here  and  there  several  sentences  within  a  paragraph  have  been  recast 
[  to  permit  the  inclusion  of  a  reference  to  “la  guerre  de  1914-1918“  or  to  statistics 
of  later  date  than  1913,  and  the  substitution  of  several  minor  illustrations  by  others 
not  too  incongruous  with  Franco-German  relations  in  1923.  The  lack  of  an  index 
5  in  a  work  of  this  kind  is  also  to  be  regretted. 

In  the  foreword  to  “A  Practical  Method  for  Determining  Ocean  Currents” 
Lieutenant- Commander  Smith  states  that  it  was  compiled  from  a  series  of  lecture 
notes  made  while  the  author  was  taking  an  advanced  course  in  oceanography  under 
Prof.  Bjorn  Helland-Hansen  at  the  Geo-Physical  Institute,  Bergen,  Norway.  It  is 
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an  exposition  of  the  dynamic  methods  developed  by  the  Scandinavian  oceanopj. 
phers — Bjerknes,  Ekman,  Sandstrom,  Helland- Hansen,  and  others — for  studying 
ocean  currents.  After  a  brief  discussion  of  the  forces  involved  in  the  production  of 
currents,  the  author  shows  how  from  a  knowledge  of  the  temperature  and  salioin  ! 
of  the  waters  at  various  depths  at  several  stations  the  velocity  and  direction  of  tho 
current  can  be  computed.  The  discussion  is  elucidated  by  examples  taken  from  the 
observations  of  the  International  Ice  Patrol.  Within  the  compass  of  its  fifty  pages 
this  publication  gives  the  first  adequate  account  in  English  of  the  procedure  wltidi 
must  constitute  the  primary  method  in  the  study  of  oceanic  circulation. 

While  dealing  with  the  ocean  from  different  points  of  view  the  four  publicatioss 
reviewed  above  have  one  character  in  common — it  is  with  the  txrean  in  general  that 
they  are  concerned.  In  contrast,  Dr.  Schott’s  ‘‘Geographic  des  Atlantischen  Ozeans" 
constitutes  a  regional  geography  of  an  area  focusing  in  an  ocean  basin.  Beginning 
with  a  historical  chapter  on  the  discovery  of  the  regions  facing  the  Atlantic,  Schott 
then  discusses  the  area,  limits,  and  configuration  of  this  ocean;  the  geological  feature 
of  the  region;  the  characteristics  and  movements  of  the  waters;  the  climate  and  lifeof 
the  ocean;  and  concludes  with  a  chapter  on  “  Man  on  the  Atlantic  Ocean."  Natural 
regions  in  this  area  are  stressed  in  connection  with  climate  and  with  the  phyiical 
characteristics  of  the  waters. 

The  first  edition  of  this  admirable  reference  book  appeared  in  1912  (reviewed  ii 
Bull.  Amer.  Geogr.  Soc.,  Vol.  45,  1913,  pp.  378-380),  and  in  this  second  edition  the 
high  standard  is  maintained.  The  subject  matter  has  been  revised  in  the  light  of  the 
most  recent  knowledge,  the  excellent  bibliographies  following  each  chapter  haw 
been  brought  up  to  date,  certain  sections  have  been  completely  recast,  and  several 
new  ones  added.  Wegener’s  hypothesis  appears  in  connection  with  the  discussioo 
of  the  origin  of  the  Atlantic  Ocean;  the  section  on  types  of  coasts  and  harbors  a 
enlarged;  a  section  on  tides  has  been  added;  the  chapter  on  life  in  the  Atlantic  Ocean 
has  been  completely  rewritten  and  is  from  the  pen  of  Dr.  E.  Hentschel;  the  last 
chapter,  dealing  with  man’s  relations  to  the  Atlantic,  has  been  recast,  and  a  sectioe 
devoted  to  the  geopolitical  status  of  the  Atlantic  Ocean  added. 

Dating  the  entrance  of  the  Atlantic  on  the  political  scene  from  the  discovery  of 
America,  Schott  epitomizes  its  changing  status  into  five  epochs  which  he  denominates, 
respectively,  the  Portuguese-Spanish,  the  Dutch,  the  Franco-British,  the  British, 
and  the  British-American — its  present  status.  In  his  opinion,  however,  this  dual 
hegemony  cannot  continue  permanently  but  is  bound  to  be  followed  by  a  purdv 
American  (United  States)  epoch. 

As  a  highway  of  commerce  and  intercourse  the  Atlantic  is  the  principal  ocean 
Schott  directs  attention  to  the  fact  that  it  carries  more  than  twice  as  much  shipping 
as  the  Indian  and  Pacific  Oceans  combined.  The  oft  repeated  assertion  that  the 
Pacific  is  to  sup>ersede  the  Atlantic  as  the  principal  sea  of  commerce  and  of  world 
events,  Schott  regards  as  unwarranted  by  the  facts;  and  he  says  that  ‘‘the  Pacific 
Ocean  suffers  not  merely  from  its  size  but  also  from  the  geographic  fact  that  the 
countries  on  its  eastern  rim  have  their  backs  toward  it,  so  to  speak.’’ 

H.  A.  Marmeu 

Relations  Between  Canada  and  the  United  States 

Robert  Falconer.  The  United  States  as  a  Neighbour  from  a  Canadian  Point  of 
View,  viii  and  259  pp.;  map,  index.  University  Press,  Cambridge, 

8s.  6d.  7  X  5^^  inches. 

There  is  drawn  in  this  book  an  excellent  sketch  of  the  major  problems  that  con¬ 
fronted  Canada  in  the  period  of  growth  to  nationhood.  The  early  difficulties  of  the 
scattered  provinces  acting  as  separate  units  and  not  as  an  economic  entity  are  force 
fully  presented.  The  small  size  of  Canada  in  contrast  to  the  wealth  and  power  of 
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B  United  States,  the  fact  that  she  is  to  a  large  degree  composed  of  two  races  with 
different  religious  creeds,  and  that  the  geographical  disposition  of  the  best  country 
‘  and  the  densest  population  makes  it  more  natural  for  her  separate  units  to  trade 
region  by  region  with  the  United  States — all  these  difficulties  have  had  to  be  over- 
^  come  or  [lartially  offset  first  through  confederation  and  the  building  of  a  trans- 
'  continental  railway  system,  second,  through  the  devotion  and  sustained  faith  of 
’  nationalists  who  looked  upon  the  place  of  Canada  within  the  British  Empire  as  a 
much  more  imt^rtant  asset  than  union  with  the  United  States.  Indeed,  the  growth 
and  the  i)ersistence  of  loyalist  sentiment  in  Canada  is  one  of  the  least  understood 
things  in  our  country  and  is  here  intelligently  presented  as  one  of  the  most  persistent 
qualities  of  frolitical  life  in  Canada. 

One  chapter  deals  with  the  boundary  disputes  between  Canada  and  the  United 
■  States  and  the  manner  in  which  they  kept  alive  the  bitterness  that  began  with 
loyalist  expulsions  and  confiscations  during  the  Revolutionary  War.  Similarly,  the 
=  fisheries  and  Bering  fur-seal  disputes  have  been  sources  of  resentment.  But  t’.ie 
i  point  is  made  that  while  ail  of  these  questions  were  frequently  acute  and  Canada 
forced  to  agree  to  most  treaties  to  her  disadvantage,  a  war  was  never  provoked  by 
;  them  and  no  permanent  resentment  has  fastened  itself  upon  these  two  neighbors. 

The  line  of  the  boundary  is  not  so  important  now  as  the  use  of  common  resources 
j  upon  it,  as,  for  example,  the  waters  of  the  Great  Lakes  for  power  and  transportation 
i  and  that  of  the  Milk  River  for  irrigation.  The  happy  results  of  the  work  of  the 
International  Joint  Commission  are  emphasized — twenty-five  unanimous  decisions 
j  since  igi2  affecting  interests  of  wide  scope  and  economic  importance.  The  power 
L  of  the  Commission  is  so  great,  as  fixed  by  treaty,  and  the  sentiment  behind  it  in  both 
't  countries  so  sincere  that  it  has  become  one  of  the  major  international  bodies  of  our 
I  time. 

I  .\mong  specific  questions  that  receive  fresh  treatment  are  the  growth  to  economic 
independence  despite  a  closer  and  closer  business  relation  to  a  much  more  powerful 

I  neighbor;  the  composition  of  the  people  of  Canada  and  how  it  has  been  affected  by 
streams  of  settlers  from  Canada  to  the  United  States  in  the  East  and  from  the  United 
States  to  Canada  in  the  Northwest;  French-Canadian  culture;  and  Canadian  senti- 
ments  and  opinions  with  respect  to  the  social  structure,  the  church,  imperial  policies, 

‘  and  the  special  conditions  brought  about  by  the  W'orld  War. 

Relations  Between  Europe  and  .America  in  the  .Agricultural  Field 

1 

;  Edwin  G.  Nourse.  American  Agriculture  and  the  European  Market,  xvii  and  333 
pp.;  diagrs.,  index.  (Inst,  of  Economics,  Investigations  in  Agric.  Economics.) 
.  Mc(iraw-Hill  Book  Co.,  Inc.,  New  York  and  London,.  1924.  $2.50.  7)^  x5 

inches. 

.\ltogether  admirable  is  the  clear  and  forceful  analysis  here  presented  of  the  re- 
^  lations  between  European  and  American  agriculture.  Every  geographer  would  do 
^  well  to  study  the  whole  book  closely,  for  he  will  find  there  available  in  compact  form 
I  descriptions,  statistics,  and  analyses  of  primary  importance  in  world  trade.  It  is 
„  j  made  clear  that  the  reference  to  1914  as  a  normal  year  to  which  post-war  conditions 
,  may  safely  be  referred  is  erroneous  and  that  a  longer  view  must  be  taken  in  order 
■  to  see  not  merely  what  was  but  what  was  developing  in  1914  (p.  231). 

•After  brief  references  to  English  colonial  policies  which  meant  the  encouragement 
!  of  the  products  of  the  southern  colonies  supplementary  to  British  products  and  the 
discouragement  by  trade  acts  of  the  products  of  the  northern  colonies  the  course  of 
•American  agriculture  is  traced  through  the  period  of  the  Civil  War  and  down  to 
>914-  Our  relatively  sparse  population  and  rich  and  ample  soil  gave  us  an  extra¬ 
ordinary  position  as  the  feeders  of  the  dense  p>opulations  of  Europe  which  had  an 
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inferior  soil.  So  western  Euro|)e  became  the  workshop  of  the  world,  and  the  United  ■ 
States  became  its  granary — and  in  addition  its  live-stock  farm  and  cotton  plantation  I 
Whatever  help  this  gave  us,  it  was  also  true  that  European  industrialism  was  helped  fl 
by  our  cheap  food.  After  the  Civil  W’ar  came  a  steady  diminution  of  our  free  land  I 
and  our  own  rapid  industrialization.  The  result  was  that  domestic  consumption  I 
tended  more  and  more  to  overtake  home  supply  in  the  years  just  before  the  Euro-  I 
l>ean  War.  Remarkably  forceful  are  the  statistics  in  showing  the  steadiness  of  this  M 
decline  from  1900  onward.  Europe  turned  in  larger  and  larger  measure  to  newe  S 
or  less  industrialized  areas — Argentina,  Canada,  Russia,  and  Australia.  The  World  S 
War  greatly  stimulated  our  agricultural  production.  War  prices  tended  to  over.  I 
capitalization,  and  the  end  of  the  war  meant  the  collapse  of  the  European  markn.  : 

The  author  traces  in  rapid  style  the  course  of  events  in  one  European  countn  I 
after  the  other,  and  his  analysis  clearly  shows  that  relief  for  depressed  American  j 
agriculture  cannot  come  from  European  sources.  We  can  best  present  his  findinp  = 
by  quoting  the  concluding  paragraph.  ! 

“We  conclude  that,  as  a  prosperous  Europe  in  the  position  of  a  heavy  creditor cf  1 
the  United  States  was  declining  in  importance  as  a  market  for  our  agricultural  prod-  \ 
ucts  at  pre-war  price  levels,  a  less  prosperous  (not  to  say  crippled)  Europe,  shorn  ! 
of  her  credits  here  and  our  debtor  on  a  tremendous  scale,  can  not  be  expected  to  bt  i 
a  good  market  at  present  and  prospectively  higher  levels  of  costs.  Hence,  agricul¬ 
tural  exports  may  be  expected  to  drop  still  further  in  1924  and  thereafter.  For 
American  agriculture  to  plan  her  future  building  on  the  foundation  of  an  expected 
revival  and  growth  of  the  European  market  would,  therefore,  mean  building  01  - 
quicksand.” 


The  Great  Regions  of  France 

Emmanuel  de  Martonne.  Les  grandes  regions  de  la  France;  Description  photo- 
graphique  avec  notices  g^ographiques.  With  the  collaboration  of  Paul  Feyd 
and  Maurice  Teissier.  R6gion  m6diterran6enne.  32  pp.;  maps,  ills.  Civennes 
et  Gausses.  31  pp.;  maps,  ills.  Payot,  Paris,  1925.  15  fr.  each.  6x9}^  inches. 

The  distinguished  professor  of  physical  geography  at  the  Sorbonne  here  offers  as 
two  of  a  series  of  ten  photographic  albums  each  of  which  will  treat  one  of  the  great  . 
provinces  of  France.  That  these  little  bcxjks  are  to  be  very  different  from  the  or-  ' 
dinary  run  of  publications  issued  under  the  name  "album”  is  quickly  apparent. 
Instead  of  pictures  of  historic  monuments,  famous  buildings  and  similar  features,  we 
find  landscapes  typical  of  the  region  under  treatment,  revealing  how  geological  con¬ 
ditions  and  the  forces  of  nature  have  determined  the  characteristic  scenery  of  the 
country.  Man’s  contributions  to  the  landscapes  are  not  ignored,  however.  Thett 
are  illustrations  of  types  of  culture  and  views  of  cities,  some  of  the  best  of  the  latte 
taken  from  airplanes.  The  illustrative  value  of  the  pictures  is  assured  by  the  fact 
that  many  were  taken  by  geographers,  who  selected  the  points  of  view  with  much  cart; 
while  the  airplane  photographs  w’ere  made  esj>ecially  for  the  album  under  directions 
furnished  by  the  author.  The  pictures  are  accompanied  by  brief  descriptive  texts, 
and  both  together  give  the  reader  an  excellent  mental  image  of  the  region  treated. 
Maps  show  the  l(x:ations  of  all  places  mentioned,  and  in  addition  there  is  an  indica¬ 
tion  of  the  French  topographic  sheet  upon  which  the  area  pictured  will  be  found. 

The  first  album  issued  deals  with  the  Mediterranean  region  and  comprise 
sixty-one  plates  with  some  two  dozen  pages  of  text.  For  variety  of  forms  the  region 
is  well  chosen  to  introduce  the  series;  for  the  maturely  dissected  mountains  of  south¬ 
eastern  France,  the  gently  sloping  plain  at  their  base,  the  rivers  flowing  in  narrow 
gorges  or  wandering  aimlessly  amid  countless  sand  bars  on  broad  flcxxl  plains,  and  ^ 
the  youthful  shore  line  with  its  bars,  deltas,  rtxrky  peninsulas,  and  islands  are  thf 
subjects  of  a  succession  of  pictures  remarkable  alike  for  their  scenic  beauty  and  1 
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their  scientific  interest.  Geographers  will  wax  enthusiastic  over  the  airplane  views 
of  the  ports  of  Marseilles  and  Cette  with  their  basins,  of  the  double  tombolo  of  Giens, 
of  the  braided  Var  River,  and  the  "close-up”  views  of  the  curious  weathering  forms 
in  granitic  rocks  known  in  Corsica  as  tafoni.  And  where  will  the  ordinary  traveler 
find  such  admirable  views  of  Carcassonne,  Aiguesmortes,  and  Monaco  as  the  air¬ 
plane  pictures  made  for  this  album?  When  one  remembers  that  the  significance  of 
the  features  shown  is  explained  in  non-technical  language  by  a  geographer  of  inter¬ 
national  reputation,  aided  by  two  capable  associates  in  geography  and  history,  he 
will  agree  that  the  new  series  of  albums  should  prove  most  useful  not  merely  to  those 
scientifically  trained,  but  to  all  who  are  interested  in  La  Belle  France. 

In  this  second  volume,  dealing  with  the  “C^vennes  et  Causses,”  the  geographic 
unit  widely  known  as  the  “  Massif  Central "  is  first  described,  and  its  four  subdivisions 
named.  Two  of  the  latter,  the  Limousin  and  the  Auvergne,  are  reserved  for  later 
treatment.  Here  the  high,  rugged  southeastern  portion  of  the  Massif  Central  known 
as  the  fevennes,  and  the  southern  areas  covered  with  limestone  known  as  the  Causses, 
are  desiribed  in  detail  and  illustrated  with  numerous  excellent  photographs.  The 
picturesque  spurs  and  deep  valleys  of  the  one,  the  steep-walled  plateaus,  rocky  can¬ 
yons,  caverns,  sink  holes  and  natural  arches  or  bridges  of  the  other,  form  the  subject 
of  some  dozens  of  instructive  geographic  studies.  Incidentally  one  learns  something 
of  the  modern  home  of  Roquefort  cheese  and  of  the  prehistoric  dwelling  places  of 
early  man. 

Doi’gl.xs  Johnson 


A  French  Re(;ion.\l  Monograph 

Andrk  David.  La  Montagne  Noire  (Aude,  H4rault  et  Tam; :  Essai  de  monographie 
geographique.  With  preface  by  Emmanuel  de  Martonne.  226  pp.;  maps, 
diagrs.,  ills.,  bibliogr.  Memoires  Soc.  d’£tudes  Set.  de  I’ Aude,  V’ol.  2.  L.  Bon- 
nafous,  Carcassonne,  1924. 

Beyond  the  limestone  table-land  of  the  Causses  the  Cevennes  are  prolonged  towards 
the  southwest  by  a  massif  which  by  its  well-defined  characteristics  is  sharply  dis¬ 
tinguished  from  the  surrounding  regions.  This  little  geographical  entity,  the  Mon¬ 
tagne  Noire,  is  the  subject  of  a  monograph  by  Andre  David,  a  student  of  the  £cole 
.N’orniale  Superieure,  who  was  killed  early  in  the  war  and  whose  work  has  now  been 
put  into  shape  and  published.  Professor  de  Martonne  has  written  a  preface,  and 
M.  Lto  David,  father  of  the  author,  has  furnished  panoramic  sketches.  These 
illustrations  merit  special  comment:  altogether  100  were  made,  forming  an  iconogra¬ 
phy  the  like  of  which  does  not  exist  for  any  other  French  region.  Those  not  repro¬ 
duced  in  the  volume  are  on  file  at  the  Sorbonne. 

The  toi)ography  of  the  Black  Mountain  is  varied:  the  southern  border  overlooking 
the  plain  of  Lower  Languedoc  is  cut  up  by  deep  gorges;  the  center  appears  as  a 
little-dissected  plain.  The  author  has  recognized  a  series  of  erosion  cycles,  special 
interest  residing  in  his  demonstration  of  a  fossil  peneplain  (pre-Eocene)  which  extends 
over  all  the  southern  part  of  the  Black  Mountain.  The  opposition  between  south 
and  north  is  marked  as  regards  distribution  of  winds  and  rainfall.  Blowing  over  the 
Mountain  from  south  to  north  and  vice  versa,  winds  change  their  characteristics  and 
names:  the  cers,  humid  in  the  north,  is  transformed  into  the  dry  transmontane  of 
Languedoc;  the  marin,  humid  and  soft  in  the  south,  becomes  the  dry  and  violent 
astan  on  the  north.  The  north  isopen  to  Atlantic  influence;  the  south  to  Mediterra¬ 
nean.  The  vegetation  reflecting  these  varied  influences  is  correspondingly  varied, 
and  the  author  devotes  an  interesting  chapter  to  this  important  subject. 

On  the  economic  side  of  the  study  special  reference  may  be  made  to  the  treatment 
of  the  industrial  evolution  of  the  region.  Here  the  local  production  of  wool  and  the 
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presence  of  numerous  streams  have  encouraged  the  textile  industry  from  early  times 
After  1830  the  industry  took  on  considerable  importance.  Local  sources  of  materul 
became  insufficient,  and  in  1851  i/nportation  began  from  the  La  Plata  region.  Thanb 
to  good  equipment  and  excellent  organization  the  industry  has  continued  to  prosper 
Valuable  notes  are  given  on  house  ty^pes  and  villages  and  on  the  population  aod 
its  movements.  In  sum,  the  work  of  this  young  author,  though  not  a  finished  study 
is  an  excellently  conceived  monograph  of  a  type  all  too  rare  in  geographical  literature 

M.  I.EBIl'N 

Turkey  and  Constantinople 

George  Young.  Constantinople,  vii  and  310  pp.;  map,  ills.,  index.  Methuen  & 
Co.,  Ltd.,  London;  George  H.  Doran  Co.,  New  York,  [1926.]  $5.00.  9x6 
inches. 

A.  J.  Toynbee  and  K.  P.  Kirkwood.  Turkey,  xiv  and  329  pp.;  maps,  bibliogr., 
index.  (The  Modern  World:  A  Survey  of  Historical  Forces,  V’ol.  6.)  Ernes 
Benn,  Ltd.,  London,  1926.  15s.  9x6  inches. 

“  Master  of  the  Caravan: 

Open  the  gate,  O  Watchman  of  the  night. 

Watchman: 

Ho,  travellers,  I  open.  For  what  land 

Leave  you  the  dim-moon  city  of  Delight? 

Merchants: 

We  take  the  Golden  Road  to  Siamarkand.” 

With  these  lines  George  Young  closes  his  picturesque  introduction  and  gives  the 
keynote  of  the  substantial  text  that  follows.  The  first  part  of  the  book  deals  with 
the  Roman  Empire,  the  second  with  the  Byzantine  Empire,  a  third  with  the  Otto¬ 
man  Empire.  The  final  section  describes  the  Turkish  nation  and  covers  the  period 
from  the  Young  Turk  revolution  of  1908  to  the  present  time,  with  the  government 
transferred  to  Angora:  “no  doubt  a  good  place  to  work;  for  there  is  nothing  else  to 
do."  The  period  of  Roman  occupation  is  told  in  terms  of  the  oldest  architecture  of 
the  city,  that  of  the  Byzantine  Empire  in  terms  of  its  walls,  whereas  the  Osmanli 
Empire  story  is  bound  up  with  the  mosques  and  bazaars  of  Stamboul  and  the  Ints 
of  its  sultans.  Under  the  Romans  Constantinople  grew  until  it  drew  into  its  markets 
the  wealth  of  the  known  world  "from  China  to  Caledonia  and  from  Scythia  to  the 
Sahara."  Thus  its  history  is  related  to  many  of  the  vicissitudes  of  world  history. 
Every  major  event  of  the  Black  Sea  coast  was  registered  here,  Greeks  and  Romans 
struggled  for  its  possession,  Turk  and  Christian  besieged  it.  Peter  the  Great  and 
Catherine  after  him  made  it  a  prime  object  of  empire.  The  trade  of  Genoa  and 
Venice  w’as  largely  dependent  upon  it,  and  throughout  its  whole  history  the  shipping 
of  these  two  cities  has  passed  its  gates  or  lain  in  its  harbor.  Even  during  the  Osmanli 
Empire  the  association  of  Constantinople  with  the  Italian  cities  continued.  The 
Turks  broke  at  last  with  Venice,  and  this  break  but  shortly  preceded  Lepanto  and 
the  crushing  of  Turkish  sea  power. 

Because  Constantinople  was  the  greatest  of  medieval  marts  the  Turkish  sultan 
could  well  style  himself  "Lord  of  the  Upper  and  Ix)wer  Seas."  He  threatened  to 
invade  Germany  and  even  France:  "to  our  forefathers  Constantinople  was  a  word 
of  terror."  In  the  history  of  Constantinople  we  may  find  a  reason  for  the  develop¬ 
ment  of  silk  culture  in  Anatolia  when  the  heavy  customs  duties  under  the  lat« 
Roman  rulers  retarded  commerce  and  the  import  of  silk  from  China  died  off  only  to 
have  the  culture  of  the  silkworm  taken  up  on  home  territory  and  be  continued  dowa 
to  the  time  of  the  expulsion  of  the  Greeks  a  few  years  ago.  Those  extraterritorial 
privileges,  the  capitulations,  we  see  not  as  a  modern  development  only  but  one  that 
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rraches  back  for  more  than  a  thousand  years  as  foreign  colonies  were  established 
bv  the  Turks  who  forcibly  brought  in  Greeks  from  Thrace  and  Trebirond  and  thus 
restored  the  city  to  its  position  as  the  center  of  world  commerce,  offsetting  the 
destruction  wrought  in  its  capture  and  the  decay  it  suffered  in  the  later  Byzantine 
period  immediately  preceding  Turkish  occupation.  Just  as  the  aqueduct  and  cistern 
built  by  \  alens  are  still  in  use  and  traces  of  the  Anastasian  wall  may  still  be  seen, 
e\erv  jiericxl  marked  by  its  own  {)eculiar  culture,  so  the  capitulations  come  down 
with  many  mutations  to  our  own  time.  They  were  not  due  to  the  administrative 
incapacity  of  the  Turk  but  were  built  up  consciously  as  an  international  institution, 
seemingly  the  l)est  arrangement  that  could  be  made  in  a  city  that  was  destined  by 
nature  and  history  to  be  a  great  international  commercial  center. 

Though  the  greater  part  of  the  contents  of  the  book  on  Turkey,  as  well  as  the 
interests  of  the  authors,  are  historical,  there  is  a  goodly  quantity  of  material  of  geo¬ 
graphical  value.  Moreover,  the  geographer  who  wishes  to  understand  the  new 
state  of  Turkey  would  do  well  to  read  so  important  and  interesting  an  account  of  its 
historical  development. 

Turkey’s  history  is  largely  a  record  of  the  clash  of  cultures  and  civilizations  upon 
Turkish  soil  as  the  Central  Asiatic  invaders  moved  westward  to  control  a  native 
peasantry  over  which  Persian,  Greek,  and  Roman  had  successively  held  sway. 
Still  more  inijortant  was  the  stride  by  which  the  leaders  crossed  into  Europe  and 
maintain'd  themselves  in  power  athwart  the  great  arteries  of  communication  between 
the  different  i>arts  of  the  Near  East.  The  withdrawal  of  the  government  to  the 
interior  town  of  Angora  in  the  present  regime  has  of  course  greatly  stimulated  the 
growth  of  that  small  provincial  city,  but  this  is  offset  by  a  decline  of  greater  magni¬ 
tude  in  Constantinople,  which  was  so  long  the  religious,  strategic,  and  cultural  center 
of  the  t>ttoman  Empire  and  the  hopte  of  Islam.  Constantinople  is  now  a  distant  sea¬ 
port  town,  and  if  its  neglect  continues  Smyrna,  which  formerly  led  in  exports  and 
was  second  in  imports,  will  become  the  leading  city. 

Realizing  that  Turkey  is  not  an  industrial  state  and  that  agriculture  is  almost  the 
sole  support  of  the  people,  the  new  government  has  shown  a  progressive  spirit  in 
introducing  modern  agricultural  implements,  establishing  agricultural  schools, 
and  carrying  forward  a  campaign  of  agricultural  profiaganda.  It  has  also  extended 
special  privileges  to  industry  in  order  that  Turkey  might  enjoy  some  measure  of 
independence  with  respect  to  imported  manufactures.  The  government  is  still 
faced  with  the  problem  of  attracting  foreign  capital  in  order  to  extend  the  railways, 
which,  next  to  agriculture,  have  been  the  chief  object  of  solicitude.  With  her  out¬ 
lying  territories  cut  off  and  the  attention  of  her  leaders  concentrated  upon  domestic 
problems,  with  western  breezes  blowing  through  the  country,  and  particularly  with 
the  modernization  of  the  codes  of  law,  Turkey  promises  to  emerge  at  last  from  its 
medieval  state  and  become  a  modern  pKJwer. 
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The  Economic  Development  of  South  Africa  and  the  Belgian  Congo 
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M.  11.  DE  Kock.  Selected  Subjects  in  the  Economic  History  of  South  Africa. 
IX  and  475  pp.;  maps,  diagr.,  index.  Juta  &  Co.,  Ltd.,  Cape  Town  and  Jo¬ 
hannesburg,  1924.  15s.  9  X  5}^  inches. 

In  the  early  days  of  the  development  of  South  Africa  as  a  home  for  white  men  the 
political  and  social  problems,  if  not  simple,  at  least  had  simple  solutions  applied  to 
them.  The  relation  of  white  to  native  was  much  less  a  matter  of  concern,  the  mineral 
and  pastoral  riches  of  the  country  offered  such  extraordinary  rewards,  and  frontier 
trading  allowed  such  high  profits  to  the  venturesome  that  the  eyes  of  governments 
and  colonists  were  fixed  upon  the  future  rather  than  upon  the  present. 

The  addition  of  German  Southwest  Africa,  the  definite  fixation  of  boundaries 
and  mandates,  and  especially  the  termination  of  the  special  privileges  enjoyed  by 
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the  great  trading  companies,  mark  the  full  opening  of  a  new  and  highly  compla 
stage.  The  author  of  this  book  traces  the  steps  by  which  the  white  man  has  come 
into  his  present  inheritance  of  resources  and  troubles,  and  he  does  it  in  a  thorough 
manner  with  excellent  technique  and  that  highly  specialized  knowledge  in  the  various 
sciences  which  a  community  with  varied  resources  has  to  take  account  of.  He  iUa|„ 
thoroughly  with  forests  and  mines,  farms  and  orchards,  shipping  and  railroads,  labor 
and  capital,  banking,  taxes,  and  last  and  most  acute  of  all,  the  “poor  white"  prob¬ 
lem,  which  he  shows  is  fundamentally  a  rural  problem  since  the  great  bulk  of  the 
poor  whites  are  Dutch-speaking  and  of  rural  origin.  In  recent  years  the  poor  white 
problem  has  become  also  an  urban  problem  because  of  growing  industrialism  and 
the  drift  from  the  country  to  the  town.  The  problem  has  been  complicated  by  the 
competition  between  white  and  colored  in  the  unskilled  and  semi-skilled  occupations 
in  urban  industries  and  the  lack  of  any  real  industrial  education.  The  problem  has 
been  dealt  with  still  more  fully  in  the  lectures  by  Professor  W.  M.  Macmillan  en¬ 
titled  “The  South  African  Agrarian  Problem  and  Its  Historical  Development." 
Johannesburg,  1919.  While  the  old  style  drift  of  the  pioneer,  or  trek  Boer,  into  the 
remote  and  undeveloped  districts  of  the  Northwest  and  Bechuanaland  continues, 
the  chief  movement  is  from  the  drier  areas  to  the  coast  belt  and  the  low  veld  (p.  87). 
Macmillan  touches  the  heart  of  the  problem  of  the  poor  white  in  showing  how  the 
trek  Boer  became  the  normal  type.  His  farming  was  extensive  rather  than  inten¬ 
sive,  he  roved  for  roving’s  sake,  there  were  no  facilities  for  education,  even  the  tradi¬ 
tion  of  learning  was  destroyed.  Now  that  intense  competition  has  come  through 
increase  of  population,  and  land  is  no  longer  easy  to  get,  the  ignorant  farmer  has 
little  chance,  and  he  presents  one  of  the  major  problems  of  the  Union. 

La  politique  economique  au  Congo  beige :  Rapport  au  Comit6  permanent  du  Congris 
colonial,  v  and  333  pp.  (Bibliotheque-Congo  [Publ.]  No.  15.)  Goemaere, 
Brussels,  1924.  10  x  inches. 

By  a  series  of  political  steps  taken  during  the  last  third  of  the  nineteenth  century, 
Belgium  became  in  a  sense  the  trustee  in  the  first  instance  of  that  immense  tract  of 
tropical  territory  now  know'n  as  the  Belgian  Congo.  If  mistakes  have  been  made  in 
administration  it  must  also  be  said  that  on  the  whole  relations  both  with  the  natives 
and  with  the  bordering  powers  have  markedly  improved.  The  political  and  economic 
geography  of  the  region  is  made  the  subject  of  this  monographic  report,  which  deals 
not  only  with  the  statistics  of  production  and  exchange  but  w'ith  industry  in  all  its 
phases  from  the  small  rural  establishments  to  those  that  work  under  government 
aegis.  Extensive  is  the  effort  of  the  state  to  penetrate  to  the  life  of  the  native  vil¬ 
lages,  to  improve  their  methcxis  of  prtxluction,  to  balance  the  organized  life  region 
by  region  so  that  one  industry  may  not  prosper  at  the  sacrifice  of  another.  The 
forests,  the  mines,  pasturage,  horticulture — all  these  are  treated  exhaustively.  The 
report  is  written  in  the  spirit  of  development  and  with  an  eye  to  the  future  and  deals 
rather  with  the  facts  and  the  future  of  material  development  than  political  policies. 

He.vlth  in  the  Tropics:  Northe.vstern  Am.\zoni.\ 

R.  P.  Strong,  G.  C.  Shattuck,  J.  C,  Bequaert,  and  R.  E.  Wheeler.  Medical 
Report  of  the  Hamilton  Rice  Seventh  Expedition  to  the  Amazon,  in  Conjunction 
with  the  Department  of  Tropical  Medicine  of  Harvard  University,  1924-1925. 
xvi  and  313  pp.;  map,  ills.,  bibjiogr.,  index.  (Contribs.  Harvard  Inst,  for 
Tropical  Biology  and  Medicine,  No.  4.)  Harvard  Univ.  Press,  Cambridge, 
Mass.,  1926.  ioj4  X  8  inches. 

To  the  uncritical,  every  advance  in  tropical  medicine  is  hailed  as  a  crossing  of  one 
of  the  last  barriers  to  white  occufiation  and  exploitation  of  the  tropics.  The  modem 
sanitation  methods  now  employed  in  tropical  cities  of  Central  and  South  America 
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have  steadily  driven  out,  or  reduced  to  manageable  scope,  perhaps  the  most  dreadful 
of  tropical  diseases,  yellow  fever.  The  reports,  and  especially  the  maps,  published 
bv  the  Rockefeller  Institute  show  this  clearly.  But  no  amount  of  medical  research 
can  lessen  the  ardor  of  the  tropical  sun,  no  man-created  agency  has  been  able  to 
conquer  in  a  practical  way  the  overwhelming  pest  of  insects,  no  necromancy  can 
combat  the  tropical  rainfall.  The  seasons,  like  the  tides,  are  immutable,  and  as 
concerns  white  occupation  of  the  tropics  their  effect  upon  human  physiology  is  of 
equal  importance  with  advances  in  medical  science. 

The  above  report,  while  chiefly  concerned  with  technical  medical  matters,  contains 
some  arresting  paragraphs  bearing  on  the  geographical  side  of  the  question.  It 
oi)ens  with  a  chapter  on  the  Amazon  forest  that  is  particularly  valuable  because 
written  from  the  medical  man’s  point  of  view.  Two  paragraphs  from  it  deserve 
quotation  because  they  give  in  compact  form  a  statement  to  which  heed  should  be 
given  by  every  optimist  in  tropical  development. 

"The  virgin  forest  of  the  Amazon  offers  little  hospitality  to  the  traveller,  and  it 
has  perhaps  been  appropriately  named  by  Alberto  Rangel  the  inferno  verde,  where 
one  soon  dies  of  hunger,  and  during  the  dry  season  suffers  from  thirst,  when  almost 
all  the  streams  which  traverse  it  are  reduced  to  some  few  puddles  of  stagnant  or 
brackish  water.  It  is  too  thickly  and  too  regularly  grown  to  be  grand  or  picturesque, 
and  too  silent  to  be  cheerful.  It  breeds  too  much  vermin  to  be  agreeable,  and  pro¬ 
duces  at  length  upon  the  traveller  vague  sensations  of  sadness,  oppression,  and 
uneasiness,  which  cause  him  to  breathe  a  sigh  of  relief  or  to  cry  out  with  joy  when 
chance  conducts  him  to  some  campinarana,  or  small  prairie,  or  when  he  reaches 
the  sunny  banks  of  a  stream  with  billows  tumbling  among  the  rocks  of  its  yet  im¬ 
perfectly  excavated  bed”  (p.  10). 

"The  natives  of  Amazonia  outside  of  the  cities  and  towns  live  usually  in  small 
groups  of  palin-thatched  huts,  situated  on  the  banks  of  the  rivers  or  small  streams, 
but  occasionally  located  inland  in  the  forest  which  has  been  cleared  in  their  vicinity. 
The  conditions  of  life  in  these  settlements  are  most  primitive.  None  of  the  houses  is 
screened,  nor  are  mosquito  nets,  except  in  very  exceptional  instances,  used  at  night. 
The  natives  are  exposed  both  night  and  day  to  the  bites  of  all  insect  life.  No  hy¬ 
gienic  measures  are  taken  by  the  inhabitants  of  these  localities  in  the  disposal  of 
excreta,  the  care  or  sterilization  of  drinking  water,  or  other  precautions  against 
disease.  There  are  no  physicians  and  no  drug  or  chemists’  stores  outside  of  the  cities, 
(ienerally  speaking,  the  inhabitants  living  upon  the  river  banks  show  evidence  of 
either  acute  or  chronic  disease,  or  the  effects  of  having  suffered  from  such  disease. 
Portions  of  Amazonia  to-day  constitute  some  of  the  most  unhealthy  and  most  dan¬ 
gerous  regions  to  reside  in,  from  the  standpoint  of  health,  that  exist  in  the  tropics” 
(P-  »3). 

In  every  section  of. the  report  are  equally  important  statements  as,  for  instance, 
in  Part  II  where  Joseph  Bequaert  writes  of  medical  and  economic  entomology. 
He  here  describes  the  characteristics  of  the  evergreen  rain  forest,  its  ecological 
types,  the  seasonal  habits  of  the  rising  and  subsiding  waters,  and  the  nature  of  the 
insect  ()ests.  His  meteorological  observations  on  the  upper  Rio  Branco  are  partic¬ 
ularly  important.  The  r6Ie  of  the  ants  in  tropical  economy  should  also  be  men¬ 
tioned  especially  (p.  180).  Shattuck’s  “Observations  on  the  Branco,  the  Uraricuera 
and  the  Parima  Rivers”  are  noteworthy  because  of  the  fact  that  we  are  here  in  a 
climatic  province  that  departs  from  the  true  Amazonian  type.  His  notes  on  the 
vegetation  and  the  population  and  his  medical  observations  upon  them  give  one 
an  admirable  insight  into  the  terrific  handicaps  of  tropical  life  in  this  distant  frontier. 

All  of  the  descriptions  of  the  Amazon  country  in  the  report  should  be  read  with 
frequent  attention  to  the  map,  for,  while  Amazonia  is  a  term  frequently  used,  the 
observations  of  the  writers  were  confined  to  but  a  part  of  this  vast  realm;  so  that 
not  all  of  the  generalizations  are  to  be  taken  as  applying  to  the  whole  of  Amazonia. 
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The  Volcanoes  of  Central  America 


Carlos  Sapper.  Los  volcanos  de  la  America  Central.  1 16  pp.;  ills.,  index.  (Studi. 
en  iiber  .Amerika  und  Spanien,  Extra  Series,  No.  i.)  Max  Niemeyer,  Halle 
1925.  M.  8.  X  inches. 

Carlos  Sapper.  El  infiemo  de  Masaya.  65  pp.;  ills.  (Studien  iiber  .Amerika  und 
Spanien,  (ieogr.  Series,  No.  2.)  Max  Niemeyer,  Halle,  1925.  M.  4.  9^x64 
inches. 

The  University  of  Wurzburg  is  undertaking  a  series  of  monographs  in  Spanish 
on  Spanish  America,  of  which  the  above  are  the  leaders.  The  first  is  based  on  Dr. 
Sapper’s  w'ell  known  book  of  1913  on  the  same  subject,  with  some  additions  due  to 
later  observations  by  himself  and  others.  The  author  gives  a  general  account  of  the 
volcanoes  with  a  list  of  the  more  important  ones,  their  geographical  positions,  and 
eruptions.  This  covers  22  pages.  The  rest  of  the  monograph  consists  of  descrip¬ 
tions  of  individual  volcanoes  and  their  histories.  The  descriptions  are  mainly  phys¬ 
iographic,  but  some  account  is  given  of  the  petrology.  There  are  some  good  half¬ 
tones  of  volcanoes  in  eruption,  but  the  actual  phenomena  of  the  eruptions  are  not 
described.  A  map  showing  the  relative  positions  of  the  volcanoes  would  have  been 
a  real  help  to  the  reader. 

When  the  Spaniards  invaded  Central  America  early  in  the  sixteenth  centuia-, 
they  were  greatly  impressed  by  the  volcano  Masaya,  in  Nicaragua.  This  volcano 
is  of  special  interest  because  at  that  time  it  contained  a  lava  lake,  which  Sapper 
tells  us  was  quite  similar  to  the  present  lava  lake  of  Kilauea.  It  has  long  since  dis¬ 
appeared.  Some  of  the  Spaniards  thought  that  here  was  an  opening  into  the  lower 
regions;  others  thought  the  liquid  lava  contained  gold  and  silver.  After  a  few  pages 
of  introduction  dealing  with  the  earlier  and  the  modem  observations  and  the  sources 
of  information,  nine  of  the  early  documents  are  reprinted.  They  were  all  written 
in  the  sixteenth  century,  and  apparently  all  refer  to  visits  made  to  the  volcano  in 
the  first  half  of  the  century  or  very  little  later.  Volcanologists  will  be  grateful  to 
Sapper  for  making  these  documents  accessible;  beside  their  general  historical  in¬ 
terest  they  will  show,  by  comparison  with  modem  accounts,  what  changes  have 
taken  place  in  the  last  four  hundred  years. 

Harry  Fielding  Reid 


A  New  Theory  of  Volcanism 

Arthur  L.  Day.  Some  Causes  of  Volcanic  Activity.  Ills.  Journ.  Franklin  Inst., 
V’ol.  200,  1925,  pp.  161-182. 

'  Arthur  L.  Day  and  E.  T.  Allen.  The  Volcanic  Activity  and  Hot  Springs  of  Lassen 
Peak.  190  pp.;  maps,  diagrs.,  ills.,  index.  Carnegie  Instn.  Publ.  No.  360, 
Washington,  1925.  12x9  inches. 

The  studies  of  Kilauea  and  lessen  Peak,  which  Day  and  his  colleacrues  have  been 
pursuing  for  some  years,  have  borne  fruition  in  a  new  theory  of  volcanic  eruption, 
which  Day  has  set  forth  in  his  address  before  the  Franklin  Institute.  He  presents 
his  facts  and  makes  his  deduction  in  such  a  logical  and  lucid  manner  that  he  is  quite 
convincing.  He  recalls  Jaggar's  observation  that  the  lava  in  the  lake  on  Kilauea  ts 
100“  C.  hotter  at  the  surface  than  20  feet  below;  he  describes  the  gases  collected 
near  the  surface  of  the  lake,  and  shows  that  chemical  reactions,  with  the  evolution 
of  heat,  must  be  taking  place  between  them;  and  the  natural  deduction  is  that  the 
high  temperature  of  the  lava  is  due  to  these  reactions.  When  the  lava  lake  sank  700 
feet  in  1924  it  laid  bare  the  conduit;  the  rocks  at  the  bottom  were  crystalline  and  not 
glassy;  they  were  not  solidified  lava.  And  when  the  lava  again  poured  into  the 
conduit,  it  did  not  rise  from  the  bottom  but  poured  in  from  several  points  well  up 
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on  the  sides.  The  gases  collected  even  from  the  same  vent  near  the  lake  were  in 
different  proportions  at  different  times.  These  observations,  together  with  the  known 
independence  of  level  of  the  lava  in  Kilauea  and  in  Mauna  Loa,  lead  to  the  conclusion 
that  the  two  are  not  connected  but  are  independent  systems  each  fed  by  lava  from 
a  number  of  independent  pockets,  and  the  gases  in  the  lava  from  these  pockets 
differ  in  composition.  The  pockets  are  considered  unsolidified  spots  in  a  slowly 
cooling  earth.  By  the  analyses  of  the  gaseous  content  of  rocks  Day  is  led  to  the  con¬ 
clusion  that  the  magma  in  the  pockets  is  slowly  crystallizing  and  giving  off  gases. 
If  the  gases  are  principally  water  vapor,  as  was  true  at  Lassen  Peak,  the  pressure 
will  gradually  rise  until  there  is  an  explosive  eruption  at  a  relatively  low  tempera¬ 
ture;  if  other  gases,  which  react  chemically,  predominate,  the  temperature  will  be 
high,  the  rock  will  be  melted,  and  lava  will  flow.  Day  firmly  rejects  the  idea  that 
volcanoes  are  safety  valves  connected  with  a  central  reservoir,  or  that  they  are  due 
to  some  sjrecial  source  of  heat,  such  as  radium.  On  the  contrary,  they  are  phenom¬ 
ena  due  not  to  heating  but  to  gradual  cooling;  he  reaches  the  conclusion  in  his  own 
words,  ‘‘that  volcanoes  are  Icxal  and  superficial  developments  representing  (geo¬ 
logically)  the  last  stages  of  crystallization  in  a  mass  of  magma  below,  of  which  little 
remains  fluid,  and  this  in  small  (as  geologic  dimensions  go)  pockets,  which  are  quite 
variable  in  gas  content,  pressure,  and  conditions  of  chemical  equilibrium.”  These 
views  are  certainly  revolutionary;  but  I  believe  they  will  hold. 

The  monograph  on  Lassen  Peak,  with  its  many  beautiful  illustrations,  gives  the 
history  of  the  eruptions  of  that  volcano  since  1914;  it  gives  in  detail  field  observa¬ 
tions  and  laboratory  studies,  analyses  of  rocks  and  gases,  temperatures  and  changes 
of  the  hot  springs.  The  immense  quantity  of  water  vapor  given  off  in  the  eruptions 
are  considered  to  be  principally  magmatic,  whereas  the  water  of  the  hot  springs  is 
thought  to  be  principally  meteoric,  heated  by  water  vapor  ascending  from  the  hot 
magma  below.  The  book  is  full  of  definite  information  and  is  an  important  contri¬ 
bution  to  volcanic  literature.  The  conclusions  reached,  bearing  on  the  general 
theory  of  volcanic  action,  are  mentioned  in  Day’s  address  before  the  Franklin 
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Harry  Fielding  Reid 


Glacial  Periods  in  the  Earth’s  History 

.3.  P.  Coleman.  Ice  Ages,  Recent  and  Ancient,  xliii  and  296  pp.;  maps,  ills., 
bibliogrs.,  indexes.  The  MacMillan  Co.,  New  York,  1926.  $4.00.  9x6  inches. 

The  number  of  the  ice  ages  in  the  earth’s  history  accepted  by  Coleman  is  1 1,  but 
a  few  of  these  are  regarded  as  somewhat  doubtful.  The  geological  periods  of  ex¬ 
tensive  glaciation  are,  in  direct  order;  Keewatin,  Timiskamian,  Huronian,  Animi- 
kian,  Keweenawan-Cambrian,  Ordovician,  Silurian-Devonian,  Carboniferous- 
Permian,  Triassic-Jurassic,  Eocene,  and  Quaternary.  Four  ice  ages  stand  out  from 
the  rest  by  their  great  intensity,  viz.  the  Permo-Carboniferous,  Keweenawan- 
Cambrian,  Quaternary,  and  Huronian,  mentioned  in  order  of  importance. 

None  of  the  hypotheses  advanced  as  to  the  causes  of  extensive  glaciation  is  con¬ 
sidered  adequate  to  explain  the  localization  of  the  glaciations,  the  alternation  of 
glacial  epochs  and  interglacial  periods,  etc.  No  single  theory  is  advanced,  but  it 
is  suggested  that  a  conjunction  of  a  number  of  conditions,  astronomic,  geologic, 
physiographic  and  atmospheric  may  be  necessary'  to  produce  such  catastrophic 
events  in  the  earth’s  history.  The  reviewer  agrees  heartily  in  this. 

The  work  shows  the  importance  that  the  ice  ages  have  played  for  the  earth  and 
Its  inhabitants.  It  points  out  how  the  discoveries  of  extensive  glaciations  in  the 
remote  past  have  fundamentally  changed  old  conceptions  of  high  temperature 
during  those  ages. 

Personal  study  of  glacial  formations  of  all  ages  in  all  parts  of  the  globe,  about 
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which  the  matchless  collection  of  tillites,  glaciated  boulders  and  ledges,  var\-ed 
slates,  etc.,  in  the  Royal  Ontario  Museum,  Toronto,  bear  witness,  has  made  Pro- 
fessor  Coleman  the  foremost  authority  on  the  subject;  and  as  a  consequence  thh 
excellent  and  lieautifully  published  treatise  is  of  exceptional  value. 

Ernst  Antkvs 

A  Theory  of  the  Doldrums 

C.  S.  Durst.  The  Doldrums  of  the  Atlantic.  Map,  diagjs.  British  MeUorol.  Of. 
fice.  Geophys.  Memoirs  No.  28  {Eighth  Number  of  Vol.  Ill),  pp.  229-238, 
London, 1926. 

These  are  times  in  meteorological  investigation  when  more  and  more  attention  is 
being  directed  to  fluctuations — seasonal,  annual,  and  in  longer  periods — in  the  great 
wind  and  calm  belts,  and  in  the  “centers  of  action,”  of  the  general  circulation  of  the 
earth’s  atmosphere.  This  circulation  may  best  be  thought  of  as  a  machine.  It  does 
not  “run  true”  to  “normal”  but  is  subject  to  fluctuations  which  often  involve  va¬ 
riations  in  seasonal  weather  of  great  economic  importance. 

In  the  present  monograph  the  author  discusses  that  most  interesting  of  all  the 
wind  and  calm  belts  of  the  world,  the  doldrums — the  region  of  calms  and  light  va¬ 
riable  winds  within  the  equatorial  trough  of  low  pressure  between  the  trades.  Mr. 
Durst  has  made  a  thorough  study,  by  means  of  isopleth  and  other  diagrams,  of  the 
characteristics  of  this  belt,  using  all  available  data.  The  doldrums  are  found  to  vary 
considerably  in  their  position,  and  these  fluctuations  are  associated  with  variations 
in  the  humidity  of  the  trade  winds.  The  generally  accepted  theory  is  that  the  high 
temperatures  near  the  equator  cause  the  air  there  to  expand ;  air  moves  away  pc^ 
wards;  a  low-pressure  belt  results,  and  convection  then  produces  the  characteristic 
clouds,  squalls,  and  rainfall.  The  author  finds  that  the  maximum  temperatures 
seem  to  have  less  to  do  with  the  seasonal  variations  in  the  position  of  the  doldrunu 
than  do  the  maximum  pressure  and  the  maximum  humidity.  He,  therefore,  sug¬ 
gests  an  alternative  theory,  “that  the  heat  energy’  of  the  sun  is  stored  by  evaporation 
in  the  trade  winds  and  this  energy  is  released  by  convection  (started  either  dynami¬ 
cally  or  thermally)  in  the  doldrums.”  Convection  results  in  the  movement  of  the  air 
polewards;  the  pressure  gradient  towards  the  doldrums  becomes  steeper,  and  the 
trades  blow  faster.  In  other  words,  an  increase  in  the  humidity  of  the  northeast 
trades  would  tend  to  move  the  northern  edge  of  the  doldrums  northward,  “since  the 
same  aqueous  stage  in  the  air’s  progress  would  be  reached  at  an  earlier  date.”  The 
lowest  pressure  would  thus  tend  to  follow  the  position  of  the  greatest  humidity  rather 
than  the  position  of  the  maximum  temperature. 

If  the  author’s  theory’  “that  the  convection  of  the  doldrums  is  an  important  factor 
in  the  atmospheric  circulation”  is  correct,  the  rainfall  of  the  doldrums  is  a  "direct 
expression  of  the  energy  released  in  the  conversion  of  water  vapor  and  must  be  re¬ 
lated  to  the  forces  which  govern  the  general  circulation.”  A  numerical  relationship 
of  this  sort  is  found  between  the  energy  released  in  the  doldrums  and  the  energy  that 
is  dissipated  by  turbulence  in  the  general  circulation. 

Mr.  Durst’s  paper  is  interesting  and  suggestive.  Although  he  makes  no  reference 
to  the  possible  future  use  of  his  conclusions  in  relation  to  long-range  forecasts,  it  is 
natural  that  the  thought  of  his  readers  should  run  in  that  direction. 

R.  DeC.  Ward 

Reproductions  of  Early  Maps 

G.  Caraci.  Tabulae  geographicae  vetustiores  in  Italia  adservatae.  Vol.  i,  18  PP- 
of  text  and  20  pis.  in  portfolio.  Otto  Lange,  Florence,  1926.  20  x  14  inches. 

These  maps  are  reproduced  and  explained  as  a  contribution  to  the  history  of 
geographical  knowledge  in  the  period  of  the  great  discoveries.  The  present  volume 
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contains  seven  maps:  a  world  map  by  Lopo  Homem  (1554);  a  map  of  Europe  by 
Diego  Homem  (1563);  a  map  of  North  and  South  America  by  Paolo  Furlani  (1574); 
an  anonvmous  English  map  of  the  east  coast  of  South  America  thought  to  be  derived 
from  the  Cavendish  expeditions  to  the  South  Sea;  an  Englishman’s  (Gabriel  Tatton) 
map  of  the  Pacific  (end  of  the  sixteenth  century);  Cornelis  Doetz’s  map  of  the  Indian 
Ocean  (end  of  the  sixteenth  or  beginning  of  the  seventeenth  century);  and  a  map  of 
the  North  Sea  by  Evert  Gysbertsoon  (1601). 

None  of  these  maps  can  lay  claim  to  the  importance  attaching  to  the  Behaim 
globe  of  1492  or  to  the  great  VValdseemaller  maps  of  1507  and  1516.  Neither  can 
they  excite  the  interest  arousetl  by  the  La  Ronci^re  map  two  years  ago.  However, 
Signor  Caraci’s  volume  does  rival  both  in  importance  and  interest  the  contemporary 
work  of  Dr.  F.  C.  W’ieder.  It  is  an  important  step  towards  making  easily  accessible 
to  scholars  all  of  the  maps  remaining  to  us  from  the  period  of  the  great  discoveries. 

Maps  by  their  very  nature  become  obsolete.  This  fate  overtook  them  more  rapidly 
in  the  great  discovery  period  than  it  does  today.  In  the  period  between  obsolescence 
and  their  being  sought  as  valuable  historical  records  map  mortality  is  very  high. 
Many  thousands  of  these  precious  historical  records  have  now  been  lost  forever. 
The  most  valuable  maps  of  Columbus  and  his  successors  were  manuscript  maps  on 
separate  pieces  of  parchment.  These,  unlike  the  printed  map  bound  in  a  book,  had 
nothing  but  their  own  value  to  cause  them  to  be  saved;  and  the  few  that,  by  various 
happy  accidents,  have  remained  to  our  day  are  more  inaccessible  than  the  printed 
maps. 

Historians  were  early  confronted  with  obstacles  in  properly  using  the  great  carto¬ 
graphical  records  of  discovery  and  exploration.  Governments  were  very  jealous  of 
the  secrets  of  their  enterprises  especially  as  revealed  in  maps.  As  a  result  writers, 
down  to  recent  years,  have  relied  almost  exclusively  on  public  records,  contemporary 
letters,  and  secondary  sources  and  as  a  rule  have  either  not  used  contemporary  maps 
at  all  or  have  employed  them  as  curious  pictures.  Among  American  historians 
Justin  Winsor  may  be  noted  a  conspicuous  exception  to  this  statement. 

One  of  the  greatest  difficulties  of  the  historian  is  to  avoid  interpreting  the  past  in 
the  light  of  present  knowledge.  Public  records,  letters,  and  books  are  peculiarly 
liable  to  be  so  misinterpreted.  Old  maps  are  freer  from  the  danger  of  being  so  mis¬ 
used  than  any  other  form  of  historical  record.  Therein  lies  part  of  their  peculiar 
value.  The  insertion  of  old  map  reproductions  in  histories  also  enables  the  reader  to 
sit  in  judgment  with  the  historian  without  filling  the  work  with  disjointed  material 
to  its  detriment  as  literature. 

When  a  picture  is  taken  with  a  single-lens  camera  it  is  true  according  to  the  point 
of  view,  but  it  is  a  flat  record.  If,  instead,  a  double-lens  camera  be  employed  there  is 
introduced  a  jierspective  that  gives  new  meaning  to  the  picture.  So  there  is  a  new 
meaning  given  to  the  history'  of  the  period  of  geographical  discoveries  if,  to  the  public 
records,  contemjwrary  letters,  and  printed  books,  there  be  added  the  reproduction  of 
contemporary  maps.  Thanks  to  the  work  of  Santarem,  Jomard,  Kunstmann, 
Kretschmer,  Nordenskidld,  Fischer,  Marcel,  von  Wieser,  Stevenson,  Ravenstein,  and 
others,  the  student  of  history  today  is  not  limited  as  were  the  students  of  other  days. 
But  much  remains  to  be  done. 

Every  reproduction  of  a  rare  old  map  is  in  effect  the  same  as  the  reproduction  of  a 
rare  volume  of  history.  Today  the  students  of  historical  geography  are  in  a  position 
to  render  obsolete  most  of  the  existing  histories  dealing  w'ith  the  great  geographical 
discoveries.  Signor  Caraci  deserves  thanks  from  students  of  historical  geography. 
It  is  to  be  hoped  the  succeeding  volumes  of  his  work  will  maintain  the  high  quality 
shown  in  the  twenty  plates  of  the  first.  There  are  unfortunately  many  errors  in  the 
valuable  English  text.  However,  they  are  not  of  a  nature  that  can  detract  from  the 
'alue  of  the  map  reproductions. 


George  E.  Nunn 
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A  Symposium  on  Population  Problems 

Louis  I.  Dublin,  edit.  Population  Problems  in  the  United  States  and  Ctatdf 
An  Outgrowth  of  Papers  Presented  at  the  Eighty-Sixth  Annual  Meeting  of  th« 
American  Statistical  Association,  December,  1924.  xiii  and  318  pp.;  diaga, 
index.  (Pubis.  Poliak  Foundation  for  Econ.  Research,  No.  5.)  Mougfatot 
Mifflin  Co.,  Boston  and  New  York,  1926.  $4.00.  8  x  inches. 

This  book  is  announced  as  an  outgrowth  of  a  symposium  held  by  the  .Americaak 
Statistical  Association  at  its  annual  meeting  in  1924.  Its  purpose  is  to  give  systea- 
atic  attention  to  our  population  problems  rather  than  to  explore  scattered  and 
minor  details.  It  aims  to  replace  “the  prevailing  unscientific  and  almost  arrogsat 
attitude  on  population  questions”  with  a  spirit  of  scientific  investigation  to  the  end 
that  a  practical  and  liberal  population  policy  may  eventually  be  developed.  Prob. 
lems  dealt  with  include  the  growth  of  population  in  the  United  States,  its  rapid 
urbanization,  its  optimum  size  (as  opposed  to  possible  size  with  a  lower  standards 
living),  agricultural  and  mineral  resources  and  capacities  of  the  United  States,  na¬ 
tional  composition,  difficulties  of  immigration  and  the  new  restrictive  imniigratios 
policies,  the  effect  of  the  employment  of  women;  and  the  prognostic  element  is  not 
lacking  in  a  final  paper  entitled  “Trend  of  Population  with  Respect  to  a  Futnrt 
Equilibrium.”  That  Canada  is  coupled  with  the  United  .States  in  a  study  of  the 
problem  is  as  it  should  be,  seeing  that  Canada’s  population  is  a  broad  fringe  to  o« 
own. 

The  volume  is  all  compact  of  statistics  and  other  specific  elements,  as  might  be 
supposed  from  such  an  origin.  It  is  not  without  philosophical  discussions,  and  the 
philosophies  naturally  do  not  always  agree.  However,  the  student  as  well  as  the 
policy  maker  of  the  future  w'ill  be  concerned  not  so  much  with  the  philosophy  of 
the  book  as  with  its  ideas  concerning  the  relations  of  people  and  land,  of  race  to  race, 
and  of  the  specific  attempt  which  the  book  makes  to  arrive  at  a  discussion  in  term 
of  national  policy.  This  is  a  healthy  sign,  for  the  machinery  of  knowledge  is  no« 
so  vast  that  not  merely  data  but  the  meaning  of  data  and  the  practical  measum 
which  policy  makers  are  to  frame  and  carry  out  are  of  immediate  importance.  If 
government  is  to  be  guided  by  facts  the  facts  will  have  to  be  put  in  clearer  and  much 
briefer  form.  It  would  be  a  great  gain  if  a  book  of  fifty  pages  could  now  be  writtes 
on  the  basis  of  this  book  of  310  p>ages  and  if  it  were  made  small  enough  to  go  in  the 
coat  pocket  of  every  congressman. 


